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Be*chraibung 



^uni^^^^^J^^f 9 ^ 6 ! 1 R e.6fest.gkeit e n ! 855 en sich jedoch nur in ver halt- 

Seher^ OberschuB an Wasser. Die n 8C h dieser 

v-SLiSStToI^ Gel-Potof *ur VermeWung von Dakubitua tot. daB die dort 

F^^rw- ™T9 erford*rtK*en Anwendungwweck optimal anzupawen. 

- n ° ekubitU '' * die 

des MoTeKlam^^ Polyurethan-Gele auf Basis von Po.yolen 

Oder Ml2^IS« fST A^ruck Gelsott dabei mehr die physikalische BesehaffenheJt des gelee- 

**5£lZ£^^ Molekulargewichubereiches 1000-12 000 und 

tea DisperaionsminS^^ ' Po^ie des MoleJujiargew.chtsbereiches 1000-12 000 als koharen- 
N^* *S U,etnanbind 0 « 9 en kovalen, va.kn0pf.as 

*mKI1^ ^ demnaeh GelPolater tu r Varmeidung von Dekubitus. 

wer^ r!f ^ AwomoWWtf. und fur Polstermobe. verwand e , 
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15-62 Gow..%, bevorzugt 20- 57 Gew.-%. besonders bevowgt 25-47 Gew .<to heiaa** a „f 

' 3| S«™». M (l)„ B d (J). ,„ FOIL ondWdnrZuwrnoHen. 

l! f* ^""lekutore Malrit ein kovalant vernetfles Polyurethan und 

ou ^"?J?" U!?.™ 1 " I20<l<, ■ «°™0»<niaa iwiMhen 1700 und 6000. und ainer 

nitSrfSH!!^^ Komponenten urn so hoherfunktionel, j. 

von SSSSTS, £^^^^ W Z? rB OH-Gn.ppen .ufweist Im Fall e der VtaSmtf u "g 

^^jsrsrssji— r-^sr — -~ 

einem Oder mehreren Poiyi*Qcyanaten. 



d) >nad«PnN u ,«hanch^ W skl.b.kan n »nFu».und2«Mia W H,n. 

a ^,;^nt,£^ s,und 



V WWf MO 

**S55^^ ih S f Funk, '7 a ? AufbauKomponente fur die 

chemie an aich beltannten to Raum^LS um die in der p <»Yurethan- 

W thioethar. -PoryaceX P oly£^ 

wichUbereiches. «ruonaxe oder -polyesteramide des oben engegebenen Molekulerge- 

voX££2L^^ *d «• B- UmseUung 5 produk,e 

'5 konnen auchd* wSkoSwSJ P^S^L^^T". An$te,le der freien *>'Vcarbonsiure 
««r von ^^ 2^^ ents P rech «"de Polycarbon S3U ree. 

Die ™ycart>Sr^^ warden, 
seher Natur sein und aeaebeoen^iTk n!!Sf!!£ ' aron ! at, ? ch e r und/oder heterocycli- 

win. seoeoeoenfaHa. t B. durch Halogenatome, substituie* und/oder ungesatrigt 

' Mannit und SorbitTor^t mSmSS. ^thylolelhan. Pentaerythrit, Chinit. 

ren. i. a. ^Hydro*ycapfOrt$*£e 2nd SweSJ? *-CaP«>««toan. oder aus Hydroxycarbonsau- 

talysatoren L* w£*!S£Si^^ 8 B " in G «8»"warl von lewis-Ka. 
l-oxid. gegeben*^,* f S^S^ni^^ V<>n EthY .'° no * Id — "^PV- 

Wassarjtoffatomen. wia * ko ho? a Sm™?2 J Startkomponenien mit reaktionsfahigen 

kel-d.3) oder TnJ«& 1 8- £thylenglykol ( Propy.engV 

schriftan I 176 3S8 undT WOT !S3lS^JS2f^2S Wh 'i ^ ' 8 ,B den 
Polyethar (OE^ff.„ te g Un l^^ n ^^ 5^ oder Formose gaatartete 

VieJrach lind seiche ?oh^^ a ^^J^L ; 3735 ! ) ', kommen ^rfindungsgamaB in Frage. 
vorhandenen OH-Gr^lXKX^a« SEES* ,b 5 *° 90 GeW " % - bC2 °9* n auf a ' le 

^'sjy^^ ™ * 

Aminoalkoholen angafuhn Je n^^^K^^"^' F ® n T a,dehyd - Aminocarbon 5 §uren oder 
Poivth«,mi«h«rH»r^oMh^h^e^^ handaM as sich bei den Produkren z. 8. um 

A Is Poh/acetaU lIJ^^^^T. r w,her «»eramide. 

°^pheny.dimS£yC^ 

durch Poryme3,n cycSe? 7££?£l ,TS K^t^u'T V8rbindu "Sen in Frage. Auch 
^^"^fi"*™* ^tt^ heii " <°- 0Wen, ^«chrlft ,69412*, .assen 

*°H1.6). OiethylenoiykolTSSXowK^^ J««^»'«>'-(».4) ""d/oder Hexan- 

ten. t B. Oipher^c^nVX p££«^ mit Otaiylcirbon.- 

1 915 906 und 2 2 Tl 751 ; DE^n^^lT^OzS < DE A « ,e 8^^en 1 694 080. 

••^oSEpS^^ ^ - -^ertigan ges^ig.an oder unga- 

Aminoalkoholen. DiamlnaTpo^min^S m!„ m2 l^ 6 " g8,it,i8,8n odar "nfl«'Stti 9 ?en 
Kondensate. wTf*minan una aeren M.schungan gewonnenen. vorwiogand linaaren 



AmmenJ in situ in den obengenannren hldrtJio^^l I?. ^ 0rm8,d «hyd und Phenolen und/oder 
Oerarti^ Verf ,hre« ^nd be*«l ab.aufen laYt' 

2550 862. 2633293und263925« beschri*^ c. i ^ U615 ' 2 550 796. 2 550 797 2 550 833 
Aueh durch WnylpolyrneriMte mrfilirierie W8SSer * u amen. 

2442 101. 2644 923 und 3 !6mT| Xen^nESt »" m5& *" 0 E-<W«Uoun a! *X„ 

hohermolekulares Polyol einoeset* ^*«*h!TT bCvoriu 9 t 3 Hydr©>ry|grup per , pro Molekul ala 

darn.r pnmare Hydroiy.gn.ppen aufweisen. De r Ante?!™ "t^Z?^ 9 £xh ^ no ^^^ und 

Fur d.e Hefsiellung der ^uno^fSIl^^^ 0 ^ m ">^«en 5 20 Gew..%. 8 

*b*s Anpaten der Ch^ ^iJ^^^"^ ^'" s "?«' wl « *• B. von W. Sief - 
ne» ^ i,Wten 75 bw 136 - beschnebea werden. beiapielsweise 



— • ~--"\fo**v^x mi 

Fur die Herstellung 
sraliphatische, arom. 
ken in Justus Liebigs 
solche der Forme! 

Q(NCO). 

in der 



- 2-4. vonugsweiw 2. und 
- Bmena '<Phat'5chenKohJefiwasser 5 toffrestini I 7 11* „ 

J»b.ge Gemische dieser , .(J^f^ 8 ," 81 ,: JjcWj ■* «n-U. und -M-diisocvanat sowie be- 

^geschrif, i 202 785. US-Paten utiMhi infif t< uTd5 Gt? 0 ^!r 3t0rT,ethW ^ c,ohe " n <0E- 
2.* - und/oder <*-dipr*nylnwtlw„.^ l^PhenylenKjiisoeyanat. Perhydro. 

lendi.socvai.at sowie beliebige GetnischedS! , iLtj? ''f^^V ^d.isocyanat, 2.4- und 2,6-Toluy- 
cyanat. N a prrth yfen 4.s.dii $ ^;^ ,S ° m «' OT ' D 'Phwylmethan.2.4'- und/oder -4.4'.d°i 5 J. 

Fon».ld.M.|t 0 na^!?5 0 % wia sie durch Anilin- 

sehrihen 874 430 und 848 nTUSSS^ w/rd™ T' ^ " 9 , efhal,en und z B - GB-Patent- 
gemaE der US-Patentschnf, 3 2^38 bts^in ' TrZ 

socyanate. w,e «e in der DE-Patenechrift llS w7i!?p« ^^"""donippan aufweisende Polyi- 
fenlegungsschriften 2 504 400. 2 S376BS ^is^JtSZ*?" 1 ?™* 1 3 152 ,62 ) sowi « i( » den OE O - 
gem 8 6US.Patentschrih34923» AjSor^nltl^^ ^""eben warden. Norbornan-Diisocyanate 
GB-Pa.ontschrif, 994 890. di KlSSSSTSi^^ 

. wie sia z. 8. in der 
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anate, wie ,i e z.B. in der BE^temS 752 i^TTf wn ^ ndeP ''^cy. 
3 644 457 beschrieben warden acS?^™* ° der m den US -Patentschriften 3394164 und 
s De-P«ent»chriftl230^S Polyisocyanate gemad d . r 

schrifun 3 124 605. 3201 372 3 U4«5 TmSTS ^deJS^^^?^ 8 d8n ^-Patent- 
durch T»k>m«risaiionamakiioo^ h^7«^ o k ■ GB P8t enw«^rrft 883 050 beschrieben warden 

tentichrtften 965474 und 1 072 !956 ?SdE l!s ^!^w ,V ^r ate ' ^ e ^ e r B in GB-Pa- 
» 1 231 688gen4„nt werden. Un^^g^^f^^ j 5 ^.'f 3 — der OE-Paten, 5 chrift 
d*r OE-Patamschnft | 072385 yirtri£^£n?Ln„ Z* enan " l « n ''ocyanate mil Acatalan gamaB 
US.P 8 Temscftrifi3455881 P 0 *™'* Fettsaureener enthaltende Polyisocyanate gemls der 

anfallendan. Isocyanatgruppen 

'5 ten Poh/isocyanate. ^JSS^^VS^SS^SSi ^ oder ™hreren der vorgenann- 
*ocyanate zu veo^nd«n mftglich. beliebige Mischungen der vorgenannten Polyi- 

densation und anschu^de P^^^fS^ T S ' e dorch Anilin-Formaldehyd-Kon- 
» flruppen. Aliopharuitg^n toSKS^rS^ rdCn Und Carbodiimidgruppen, Urethan- 
Polyisocyanate. 8 ^ ' '^"""S^PPa*. Hamstoffgruppen Oder Biuretgruppen aufweisende 

winSLhung^dW tJjES ^ Ante9erUn •» Oder l.ngkattiga Polyofc *o 

Die an aid, langsam ebKSf LlbI^Z s ^;^" 9 r auf ^"G^^ewicht der Mischung. 
* hl "«'Q'w*rd^ab«ik^ ZuM ? vo u n Kataly 5 atoren be- 

anatgruppen besehleunioandan . kJr»h!«^ 1 ?' * Reakt,on ™"schen Hydroxyl- und Isocy 
' -in. TribuiylSn^ *' B " tert ™ «>* Triethy.a. 

thyLathyiendiamin. I.SS^S^r*, N-CocomorphoHn. N.N.N'.N'-Tetrame. 
Oimethylbewytamin B«jS^£Siir^ , "2f?. ' "-"^v 1 '" '-dimethy«aminoethy|.pip B r«in N N- 
MentriaminT^ 5a5n£^^ 
Phen yIe thy(a mi „. 1.2 W rnel^^ 

bekannte Mannichbasen aus sekuS^ f ^? r? ' ^ K«»'V»»toren kommen auch an aich 
Fonn.idehyd. oder Keto««n w* Ace\on lE^Sl ° me ^ am J n - u "<* Aldehyden. vorz u gs W eise 
Ph AJ 3 °Ka , J 0 r ,Phen0 ,< ^' B ^"3>friil Cyclohexanon. und Phenolen, wie 

deutLia*" SeSS^S^l^S Kohhrnstoff-SiliziunvBindungen, wie sie z. B. in der 
ben ist. in ftisa.SSj&lJ^ Patentachrift 3 620 984) beachrie- 

*W«5^ Tatraaikylammoniumhydroxide. ferner 

Natriunwnethylat in BeirX AuS ^E2i£2 V?" N «"«""P»»«"ol« Oder Alkalialkoholate wie 

ErfindungsSU-' S5ST a tZr * K * a "*»°™ warden, 
bindungen, Z KatalyaatonTn w!2E£!£^ ^^ndungwi. insbesondere organiser.* Zinnver- 
weise Zinn(ll).»alw von Cartwn»u™ vrtTSnn? Sf^ ,e f;|) nv€rbindono «n kommen vorzugs- 
2nn(li)-l.urat und die Hnnli!*!*!^^ Zinn(ll)-ethylhexoat und 

cetai. DibutyWnndilaurat. Otot£S^£ Oibutylzinna- 

di- WirkungsweS; ^^SS^ZTZTlfu Itt* 0 ™ *°™ Ei "««haiten Gber 
viewer und H6eht»en.Ca^^ ^^^ a ^^ f^nd VII. herausgegeben von 

Die Katalysatoren warden v«^«w^i„ mS?* * B " au L de " S8it<,n96 -'02b e5C hrieben. 
das Gesamtgewicbt des ^22^ Me " 9e ZW " chen 0J bis 10 Gew • b*«gen auf 

«T c f - ^tzstoffe sind die in 

organiser odor anorgaliadw toS TKJlSSvS S^'?" *' F ^ 0f1e und Kurifasem 8U ' 
mente. wawerbindende MKnd ^rfSSSS? I' c t* nd * A 8 entJe " farbstoffe und Farbpig- 
Sireekmittel. wie SubstanzeTmit eutlntl^^ Substanwn Flammschuttmittel oder fluwige 
^osieuWioharwe^Po^en^ lMr ' C - Weichmachungsmitte.. 

Ata anorganische F^nT^Z ^^^Lr ^^V^T^ ZUfleset2t werden 
aand. Kaolin. Ru* und Milu-oglSSoeln * G *?*' KieM,it - Soda - ^tandioxid. Quarz- 

eof Basis von Polystyrol. WySnv^^SSJ?? e " ^nifehen Fullstoffen konnan z. B. Pulvar 
aus Hvdr^olIytandnSSJS^^ und ^hydrazodicarbonamid (z. B. 

wcyanai, emgewtzt warden. Oabei konnen z. B. das Harnstoff-Formaldehyd- 
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harz Oder das Polyhydrazodicarbonamid direkt in dem fur die Getbildung iu verwendenden Polyol. wie 
z. B. Polyether, hergesteilt worden sein. 

Ala Kurzf asem kommen z. B. Glasfasern von 0.1 - 1 cm lange Oder Fasern organischer Herkunft wie 
z. B. Polyester, oder Polyamidfasern. infrege. Metallpulver. wie z. B. Eisen- Oder Kupferpuh/er. konnen 
ebenfalls bei der Gelbildung mrrverwendet werden. Urn den erfindungsgema&en Gelen die gewunsch- 
te Faibung zu verleihen. konnen die bei der Einfarbung von Polyureihanen an sich bekannten Farbstof- 
fe Oder Farbpigmente auf organischer oder anorganischer Basis verwendet werden. wie z. B. Eisen. 
oxid- Oder Chromoxidpigmente. Ptgmente auf Phthslocyanin- Oder Monoazo-Basis. Das bevorzugte 
wasserbindende Mind ist Znolith. Als oberflachenaktive Substanzen seien z. B. Cellulosepulver Aktiv- 
kohJe. Kieselsaurepraparate und Chrysool-Asbest genannt. 

Als Fbmmschutzmittet konnen z. B. Natrium-poiyrnetapnosphate zugesetzt werden. Als flussige 
Streckmrttel konnen beispielsweise alky!-, alkoxy- oder halogensubstituierte aromatische Verbindun- 
gen wie Oodecyibenzol. m-Dipropozylbenzoi oder o-Oichlorbenzol. halogen. ene aliphatische Verbin- 
dungen wie chtorierte Paraffin*, organische Carbonate wie Propylencarbonat. Carbonaaureester wie 
Dwctyfphtrtaiat oder Oodecytsurfonsaureester oder organische Phosphorverbindungen. wie Trikresyl- 
phosphat. verwendet werden. 

Als Wetchmachermittd seien beispielsweise Ester von mehrwertigen. voaugsweise zweiwertigen, 
Carbonsauren mit einwertigen Alkoholen genannt. Beispiele fur solche Polycarbonsauren sind" Bern- 
steinsaure. Isophthalsaure. Trimellitsaure. Pttthalsaureanhydrid, Tetra- und Hexahydrophthalsaure- 
anhydnd. Endometfryientetrahydrophthalsaureanhydrid. Glutarsaureanhydrid, Maleinsaureanhydrid. 
Fumarsaure, dimere und trimere Fettsauren wie Olsiure. gegebenenfalls in Mischung mit monomeren 
Fettsauren. Als einwertige Alkohole kommen verzweigte und unverzweigte aliphatische Alkohole mit 
1-20 Kohlenstoffatomen. wie Methanol. Ethanof, Propanol. Isopropanol. n-Butsnol, sek.-Butanol 
tert..Butanol. die verschiedenen Isomeren des Pentytalkohels. Hexvlslkohols. Octylalkohols (z. B. 2-Et- 
hyl-Hexanol). Nonylalkohols. OecYdalkohots. Laurylalkohols. Myristylalkohols. Cetylalkohols, Steary- 
lalkohots sowie die naiurfieh vorkommenden oder durch Hydrierung naturlich vorkommender Carbon- 
sauren erhaftlichen Fett- und Wachsalkohole in Frege. Cydoaliphaiische Alkohole sind beispielsweise 
Cydohexanol und dessen Homologe. Einsetzbar sind auch aromatische Hydroxylverbindungen wie 
Phenol. Kresol. Thymol. Carvacrol. Senzytalkohol und Prtenytethenol. 

Als Weichmachermittel kommen wetter Ester der obengenannten verzweigten und unverzweigten 
ahphatischen. cyctosliphatischen und aromatischen AJkohole mit Phosphorsaure in Frage Gegebe- 
nenfalls konnen auch PhosphorsaVeester mit haiogenierten Alkoholen, z. B. Trichlorethylphosphat. 
emgesetzt werden. In diesem Fall kann noch eine zusatzliche flammhemmende Ausrustung der erfin. 
dungsgema&en Gele erzieh werden. Selbstverstandlich konnen auch gemischte Ester der obenge- 
nannten Alkohole und Carbonseuren eingesetzt werden. 

Auch sogenannte polymer* Weichmacher konnen verwendet werden. Solche hBndelsublichen 
polymeren Weichmacher sind z. B. Polyester der Adipin-. Sebacin- oder Phthalsaure. 

Welter sind Alkylsulfonsaureester des Phenols, z. B. Peraffinsolfonsaurephenylester. als Weichma- 
chungsmittel verwendbar. 

Oer Gehalt an Fullstoffen. Slreckmirteln und/oder Weichmachungsmittel in den erfindungsgemaB 
zu verwendenden Gelen kann bis zu SO Gew.-<K>. bezogen auf das Gesamtgewicht des Gels, betragen. 

Die Umseuung zur Herstellung der erfindungsgemiB verwendeten Poryurethan-Gele erfolgt vor- 
zugsweise bei Raumtemperatur. 2ur Erhohung der Reaktionsgeschwindigkeit kann jedoch die Reak- 
tionsiemperarur bis auf 100" C gesteigert werden. Eine weiiere Erhohung der Reaktionstemperatur ist 
zwar moglich. aber wenig sinnvoll. da die dann sehr rasch einsetzende Reaktion eine Handhabung der 
erfindungsgemafien gelbildenden Masse erscmvert. wobei die Gefahr der Bildung von InhomogenitS- 
ten gegebeti ist 

Wenn andererseits aus bestimmten Grgnden eine nur langsam ablaufende Gelreaktion gewunscht 
wird. kann die Reaktionstemperatur in beliebiger Weise biszum Stockpunkt der Reektionskomponen- 
ien gesenkt werden. In den moisten Fallen wird jedoch bei einer Temperatur von 0°C bereits eine 
genugend langsame Reaktion erzieh. 

Die Herstellung der erfindungsgemaS zu verwendenden Gele kann auf verschiedene Weise erfol- 
gen. 

Man kann nach dem one-shot- oder den rVerjoryrner-Verfahren arbeiten. Beim one-shot-Verfahren 
werden alle Komponenten. d. h Pofyole. Di- und/oder Poryisocyanate, Katafysator und gegebenenfalls 
Full- und Zusatzstoffe auf einmal zusammengegeben und intensiv miteinander vermischt. 

Beim Prepolymer-Verfahren sind zwei Arbeitsweisen moglich. Entweder stellt men zunachst ein 
Isocyanat-Prepolymer her. irtdem man einen entsprechenden Anteil der Polyolmenge mit der gesam- 
ten, fur die Gelbildung vorgesehenen Isocyerujtmenge umsetzt. undfugt dann dem erhaltenen Prepo- 
Jymer die restliche Menge an Pocyol sowie gegebenenfalls Full- und Zusatzstoffen zu und mischt 
•niensiv. Oder man seut die gesamte. fur die Gelbildung vorgesehene Menge an Polyol mit einem Teil 
der Isocyanatmenge zu einem Hydroxyl-Prepolymerum und mischt anschlieSend die restliche Menge 
anlsocyanatzu. " 
i l?™ •5 ,dun8 * fl,m * B besonders voneilhafte Arbeitsweise ist eine Variante aus dem one-shot-Ver- 
tahren und dem Hydroxyl-Preporymer Verfartren. Hierbei werden das Polyol bzw. Polyolgemisch, 
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gegebenenfalls die Full- und Zusatzstoffe, der Katalysator und zwei verschiedene Diisocyanate in 
einem Schuft zusemmengegeben und intensiv vermischt. wobei ein Diisocyanat aromatischer und ein 
Diisocyanat aliphstischer Basis ist. Man kann dsvon ausgehen. daft durch die stark unterschiedliche 
Reaktivitat der beiden Diisocyanate zunfichst ein Hydroxylprepolymer entsteht. das sodann innerhalb 
5 von Minuten mit dam anderen Diisocyanat unter Gelbildung reagiert. Es warden Gela mit besonders 
hohar Zahigkert erharten. 

8ei diesen Verfshrensweisen kann die Fdrderung. Oosierung und Mischung der Einzelkomponenten 
Oder Komponentengemischen mit den fur den Fachmann in der Polyurethan-Chemie an sich bekann- 
ten Vorrichtungen erf ol gen. 

10 Fur den Fachmann besonders uberraschend ist es. daft auch bei relativ niedrigen Isocyanatkennzah- 
len (z. 8. 30) und einer Potyolkomponente mil einheitlich reaktiven OH-Gruppen (so daft keine selektive 
Reaklion eines Teils der Poh/dkomponeme mit dent Polyisocyenat zu erwarten ist) Gele mit einer 
hochmolekularen. vernetzten, in DMF unloslichen Matrix und nichf bloft durch Urethangruppen modifi- 
zierte flussige PoryoJe (OH-Pripoh/mere) erharten werden. 

15 Die erfindungsgemaft verwendeten Gele sind im ausgehartaten Zustand formbestandige. defar- 
mierbar elastische Korper. Die Konsistenz lifit sich durch Wehl der Ausgangskomponenten und deren 
Einsetzmengen in werten Greiuen variieren. Bevorzugt werden jedoch solche Gele eingesetzt, die eine 
weiche. etwas Uebrige, gallertartige Konsistenz besitzen. Diese Konsistenz wird mit den beschriebe- 
nen Ausgangskomponenten und Einsetzmengen erreicht. Nach Aufhoren der deformierenden Kraft 

20 gehen die erfindungsgemaft verwendeten Gele in ihren Ausgangszustand zuruck. 

Die Eigenschaft der erfindungsgemaft verwendeten Gele. unter Druck zu deformieren. macht sie 
besonders geeignet fur ihren Einsatz als Dekubhus verhindemde Polster. 

Nach der allgemeingultigen lehrmeinung in der Medizin wird Dekubitus unter anderem dann her- 
vorgerufen. w«nn der Auflagedruck eiruelner Kerperpartien den kapillaren Oruck langare Zeit uber- 

25 steigt und es dadurch bedingt zu einer Storung im Hautstoffwechsel kommt. Insbesondere bei bettlS- 
gerigen und vor allem bei bewegungsunfehigen Paiienten wird dieser Zustand bereits nach relativ 
kurzer Zeit erreicht. 

Die erfindungsgemaften Polster sind nun in der Lage, unter dem Auflagedruck einer darauf liegen- 
den. sitzenden oder stehenden Person sich so ru verformen, daft die entsprechende Kdrperpartie so 

JO umflossen wird. daft der betreffende Korperteil praktisch im koharenten Dispersionsmittel schwimmt. 
Auf diese Weise wird der Auflagedruck gteichmjftig uber die gesamte Beruhrungsflache verteilt und 
insbesondere an hervorstehenden Korperteilen so weit reduziert, daft die Storung des Hautstoffwech- 
sets wesentlich reduziert wird. Man kann dehor die Gefshr von Dekubitus wesentlich verringem. wenn 
man bettlsgerige und bewegungsunfahige Patienten auf die erfindungsgemaften Gelpolster bettet 

35 oder setzt. 

Die erfindungsgemaft verwendeten Gele haben eine weiche, etwas klebrige. gallertartige Konsi- 
stenz. Zur besseren Handheboarkeit dieser Gele als Auflagedruck verteilende Polster ist es erforder- 
lich. sie mit einer Umhullung zu versehen. Die Umhullung muft dabei so ausgebildet sein. daft sie der 
Deformationsneigung des Gels unter Druck moglichst geringen Widerstand entgegensetzt. 

to Erfindungsgemaft konnen als Umhullung elastische Folien verwendet werden. Insbesondere haben 
sich alio Poiymerfolien mit gutem zahelastischen verhalten (gemessen beispielsweise im biaxiaien 
Durchstoftversuch nach DIN 55 373) und hoher Reiftdehnung und Reiftkraft (gemessen beispielsweise 
nachDIN5346S)bewahrt. 

Solche Folien sind beispielsweise Pofyurethenfolien, wie sie z. B. unter dem Handelsnamen Walo- 

45 plast* PUR von der Pa. Wolff-Walsrode oder Platilorr* von der Fa. Plate angeboten werden. Geeignete 
Folien konnen auch aus thermoplastischen Poh/esterelastomeren. z. 6. dem Hytrer* der Fa. DuPont 
sowie aus auf Styrol und Butadien baslerenden Blockcopofymerisaten, gegebenenfalls in Abmischung 
mit Poh/otefinen. hergestelh werden. Geeignete. auf Styrol basiserende Blockcopolymere sind bei- 
spielsweise die unter dem Handelsnamen Cariflex* von der Fa. Shell angebotenen Produkte. Geeignet 

SO sind aufterdem SryrcJ-Ethyten-Butylen-Styrol-Blockcopolymere. Solche Blockcopolymere werden 
z. B. von der Fa. Shell unter dem Handelsnamen Kratorr* angeboten. Geeignete Folien sind weiterhin 
solche aus Ethylen-Vinytacetat-Porymeren, gegebenenfalls im Wound mit anderen Poiymerfolien, 
sowie dunne Filme aus naturlichen oder synthetischen Kautschukmaterialien. Auch die Verwendung 
von Folien aus weichgemectnem Poryvinytchlorid ist moglich. 

55 Diese Folien lessen sich thermisch verformen, schweiften oder kleben. Es ist darter besonders 
einfach. mit Hilfe dieser Techniken aus diesen Folien geeignete Bezuge fur die erfindungsgemaften 
Gel-PoJster hefzusteilen. 

In einer besonderen Ausfuhrungsform konnen auch Bezuge hergestelit werden, indem auf tief gazo- 
gene Artikel aus diesen Folien eine Deckfolien aufgeschweiftt oder aufgeklebt wird oder zwei tiefge- 
60 zogene Halbschalen aus diesen Folien aneinandergekiebt oder geschweiftt werden. 

Als besonders geeignet haben sich auch beschichtete elastische textile Flachengebilde, wie Gewe 
be. Gewirke. Gestricke oder Vliese aus naturlichen oder synthetischen organischen oder anorgani- 
schen Fasermaterialien mit elsstischem Character, mit hoher Reiftdehnung und Reiftkraft (nach DIN 
S3 455) erwiesen. 

&S Besonders geeignete Beschichtungen sind elastische Poryurethanbeschichtungen, wie sie z. B. von 
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der BAYER AG unter der Bezeichnung Impranil 8 angeboten werden. Es ist jedoch auch moglich, 
Beschichtungen auf Basis von weichgemachtem Polyvinylchlorid einzusetzen. 

Diese beschichteten textilen Flachengebilde lassen sieh vemahen, kleben oder schwei&en. E3 ist 
daher besonders einfach. mit Hilfe diesar Techniken aus diesen beschichteten textilen Flachengebil- 
den geeignete Bezug* fur die erfindungsgemaBen Gel-Polster herzustellen. 5 

Die Umhuliung der erfindungsgemaB verwendeten Gala kenn auch erfolgen, indem man ein elasti- 
scire s Material in ffussiger Oder getoster form auf die Geioberftache auftragt und don arstarren Oder 
eine andere filmbildanda Reaktion eingehan laBt Ala besonders geeignet haben sich hier Besehieh- 
tungsmaterialien auf Poh/urethanbasis, wie sie beispielsweise von der BAYER AG unter dem Neman 
Impranir* angeboten werden. erwiesen, die in Losung oder els Dispersion auf die erfindungsgemaB to 
verwendeten Gele auf gebrecht werden und nach Abztahen des Ldsungs- bzw. Dispersionsmittels eine 
geeignete elastische Umhuliung argeben. Geeignete flexible Umhullungen werden auch erhalten, 
wenn men die Gele mit eirtem ein Poh/urethan bildenden Zweikomponentenlack uberzieht. 

Die Herstellung der Gel-Polster kenn auf verschiadene Weise erfolgen. So kann man beispielsweise 
zunachst das Gel ahnlich der in der deutschen Offenlegungaachrift 2 347 299 beschriebenen Weise in is 
einer Form herstellen und das nach Ausreaktion druckfeste Gel mit einer flexiblen Folie oder einem 
flexiblen Stoff umhullen oder lackieren bzw. beschichten. Es ist aber auch moglich, die Gelkomponen- 
ten uber einen statischen Mischer zu mischen. die Mischung auf ein kontinuietlich arbeitendes Forder- 
band zu geben und don die Mischung ausreagieren zu lassen. Auf diese Weise werden verhaltnisms- 
Big groBe Gelscheiben erhalten. die in Stucke jeder gewunschten GroBe geschnitten werden kinnen, 20 
die dann einzeln mit einer Umhuliung versehen bzw. lackien oder baschichtet werden. 

Die Herstellung der Gel-Polster kann aber auch nach einer besonders bevorzugten, sehr einfachen 
Verfahrensweise erfolgen. Dabei werden die zur Herstellung des Gels erfordertichen Komponenten 
uber einen statischen oder dynamischen Mischer gemischt und die Mischung direkt in einen Bezug 
aus elastischer, flexible* Folie bzw. elastischem. beschichtetem textilem Flachengebilde gegoasen. 25 
Nach Zugabe der Mischung wird der Bezug dicht verschlossen und das Polster zur Gelbildung sich 
selbst iiberlassen. Gegebenerrfalts kann auch das Polster in der Umhuliung wahrend der Gelbildung 
zwischen zwei plenparallelen Platten bzw. in eine geeignete Form gebraeht werden, wodurch ein 
Gel-Potster mit im weserrdichen paralleler Ober- und Unterseite entsteht. bzw. das Gel-Polster eine 
Gestalt entsprechend dar Innanseite der Form annimmt. Je nach An der Reaktionskomponenten, 30 
zugegebenen Katatysatoren und Temperaturfuhrung betrigt die Gelzert ca. 5Min. bis ungefahr 
24 Stunden. 

Diese besonders bavorzugte Verfahrensweise erlaubt die Herstellung von Gel-Polstern beliebiger 
GroBe und Form in einfacher Weise dadurch, daB man die Polsterhullen in allgemein bekannter Weise 
in der entsprechenden Form herstaltt und mit dar gelbildenden Masse fullt. Besonders bevorzugte 35 
Formen und GroBen sind jedoch quadratische und rechteckige Kissen mit einer Kantenlange von 
30-60 cm sowie rechteckige Polster. die in den Abmessungen einer herkommlichen Matratze von 
80- 100 cm Breite und 180- 200 cm lenge entsprechen. 

Die Oicke der erfindungsgemaBen Gel-Polster kann ebenfalls in weiten Grenzen variiert werden. Es 
hat sich jedoch gezeigt. daB bat der Anwendung als Sitzkissen. bei der meist ein quadratisches Kissen 40 
mit einer Kantenlange von 40-60 cm bevorzugt wird. mit einer Dicke von mehr als 2 cm die besten 
Ergebnisse erzieh werden. Bei der Anwendung als Matratze Oder Matratzeneinlage kann auch ein 
Gel-Polster geringerer Dicke verwertdet warden, da bei liegenden Personen der Auflagedruck auf eine 
groBere Kdrperfleche verteih wird. 

Die erfindungsgemaBen Gel-Polster sind in besonderer Weise geeignet, fur eine gleichmaBige 45 
Druckveneilung im Bereich dar AuflageflSche bei sitzenden oder liegenden Personen zu sorgen, 
wodurch Druckspitzen an Kdrparvorsprungen. wie sie beispielsweise bei Polstern aus Schaumstoffen 
auftreten. weitgahand vermieden warden. Die in den Baispielen angegebenen Druckwerte wurden 
zwischen den Kreuzbein- bzw. Siubeinvorsprungen eines kunstlichen, aus Kunststoff geformten und 
mit 35 kg belasteten GesaBes und einem auf einer ebenen. harten Auflage liegenden Gel-Polster bzw. so 
Schaumstoff-Polster gemessen. Die hierbei auftretende Belastung entspricht in etwa derjenigen, die 
eine sitzende Person auf das Polster ausuben wurde. Die Druckwene sind relative Druckeinheiten. 
deren Absolutwene auch noch rusatzWch von der MeBapparatur bestimmt werden. Sie sollen lediglich 
dazu dienen. die erfindungsgemaBen Gel-Polster mit herkommlichen Matratzanschaumstoffen zu 
vergleichen. 55 

Die folgenden Beispiele edeutem die vorliegende Erfindung. In den Beispielen sind Mengenanga- 
ben als Gewichtsprozente bzw. Gawichtsteile zu verstehen. aofem nichts anderes angegeben ist. 



Beispiel 1 so 

3500 Teile eines Polyethers auf der Basis von Trimethyiolpropan mit einer Hydroxylzahl von S6. 
hergestellt aus 45% Propyienoxid und 55% Ethylenoxid. 700 Teile eines Polyethers auf der Basis von 
Trimethyiolpropan mit einer Hydroxylzahl von 34. hergestellt aus 83% Propyienoxid und 17% Ethylen- 
oxid und 2800 Teile eines Polyethers auf der Basis von Propylenglykol mit einer Hydroxylzahl von 56, 65 
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hergestellt aus 100% Propylenoxid. warden bei einer Temperatur von 22" C mittels sines Labormi- 
schers mh Ruhrscheibe zu einer klaren Losung VBrruhrt. Zu dieser Losung warden 301 Teile sines 
Biuretpoh/isocyanats mit einem Isocyanatgehart von 21 Gew.%. einer mittlaren Funktionalitat von 3.6 
und einem mittlaren Molekulargewicht von 700. das durch BiurBtisierungsreaktion aus Hexamethylen- 

5 diisocyarut hergestelrt wurde (Oesmodur N* der BAYER AG) unter Ruhren zugegeben und gut verteilt. 
2u der nun truben Losung warden 105 Teile Dibutyl-zinn-dilaurat zugegeben und die Mischung 3 Minu- 
ten irrtensiv vermischt. Die weiSlich trube Losung wird in eine vorbereitete, quedratische Umhullung 
aus Polyurethanfolia der Foliensterke 0.2 mm mh einer KantenlSnge von 45 cm gegossen und die 
Folienhulle luftd'icht verschweiBL Das so vofgefartigte Gel-Polster wird auf eine ebene Unterlage 

10 gelegt und zur Gelreaktion sich seibst uberlessen. wodurch das Gel-Polster seine mechanische Endf e- 
stigkeit erreicht und vohbetastet werden kann. Es ist ein weicher, formbestandiger, unter Oruck 
defrxmierbarer Korpef. Wird die deformierende Kraft aufgehoben, geht das Get-Polster in seinen 
Ausgangsjustsnd zuruck. 

Bet einer Betastung mh einem kunstlichen. aus Kunststoff geformten und mit 35 kg belasteten 

is Geaifi wird am Kreuzbein ein Druck von 44 Druckeinheiten (DE) und an den Sirzbeinvorsprungen ein 
Oruck von 48 DE gemessen. 



Beispiel 2 {Vergleichsbeispiel) 

20 

Ein Schaumstoffpolster aus einam handelsublichen Potyetherschaumstoff mit einem Raumgewicht 
nach DIN 53420 von 3Skg/m» und einer Stauchharte (40%) nach DIN 53 571 von 3,3 KPa. wie er 
ublioherweise fur die Hersteiiung von Polsterefementen und Matratzen verwendet wird. wird mit einer 
Folienumhikllung aus Polyurethenfotie. wie sie in Beispiel 1 verwendet wird. versehen. Das so umhullte 
25 Polster wird analog Beispiel 1 mit einem kunstlichen GeseB belastet. Dabei wird am Kreuzbein ein 
Druck von 109 DE und an den Siabeinvofspaingen ein Druck von 34 DE gemessen. 



Beispiel 3 

30 

Nach der in Beispiel 1 beschriebenen Arbeitsweise wird eine gelbildende Mischung hergestellt und 
analog Beispiel 1 in eine quadratische Umhullung aus elestischer Folia gegossen. Die Umhullung wird 
iedoch anstatt aus Poryurethanfolie aus einer 0.2 mm starken Folie aus einem Polymerblend aus 60 
Teilen Poh/propylen und50Teilen eines Styrol-Butadien-Blockcoporymers gefertigt. 

35 Nachdem die Gelreaktion abgeschlossen ist. wird ein weiches, f ormbestandiges. unter Druck def or- 
mierbares Gel-Polster erhatten. das nach Deformation in seinen Ausgangszustand zuruckkehrt. wenn 
die deformierende Kraft aufgehoben wird. 

Das auf diese Weise erhartene Gel-Polster wird analog Beispiel 1 mit einem kunstlichen GasaE 
belastet. Dabei wud em Kreuzbein ein Druck von IB DE und an den SitzbeinvorspriSngen ein Druck von 

40 19 DE gemessen. 



BeispieJ 4 

Nach der in Beispiel 1 beschriebenen Arbeitsweise wird eine gelbildende Mischung hergestellt und 
analog Beispiel 1 in eine quadratische Umhullung gegossen. Die Umhullung wird anstatt aus Polyu- 
rethenfolie aus einem mit einer elasttscften Poryurethanbeschichtung versehenen elastischen Textil. 
wie es beispielsweise zur Herstellung von Miederwaren Oder Badebekleidung allgemein ublich und 
bekanntist. gefenigt. 

Nachdem die Gelreaktion abgescrdossen ist, wird ein weiches, formbestandiges. unter Druck defer- 
mierbares GeJ-Poteter erheften. das nech Deformation in seinen Ausgangszustand zuruckkehrt. wenn 
die deformierende Kraft aufgehoben wird. Das auf diese Weise erhaltene Get-Polster wird analog 
Beispiel 1 mit einem kunstlichen Gesafi belastet. Dabei wird an dem Kreuzbeinvorsprung ein Druck von 
32 DE und an den Srtzbeinvorsprungen ein Oruck von 28 DE gemessen. 



Beispiel 5 

3500 Teile eines Polyethers auf das Basis von Trimethylolpropan mit einer Hydroxylzahl von 56. 

60 hergestellt aus 45% Propylenoxid und 55% Ethylenoxtd. 700 Teile eines Polyethers auf der Basis von 
Trimethylolpropan mit einer HydroxylzaW von 34. hergestellt aus 83% Propylenoxid und 17% Ethylen- 
oxid. 2600 Teile eines Polyethers auf der Basis von Propylengtykol mit einer Hydroxylzahl von 56. 
hergestelrt aus 100% Propylenoxid. und 3S Teile Oiburyl-zinn-dilaurai warden in einem Ruhrkessel bei 
22* C homogen gemischt. Die Mischung wird mittels einer Zahnradpumpe einem statischen Mischer 

« zugefuhrt. Aus einem getrennten Vorretsbehalter warden diesem Mischer mittels einer weiteren 
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Beispiel 6 



. I?' le s ^^/^VOth^ auf der ton von Trimethylolpropan mit einer Hydroxylzahl von 36 
^rgesteri, aus awb ^opyieno.id und 20* Ethylenoxid. SOTeile des Biuwpoh^wan«s aut Bel* 
sp.el 1 und iSTeile Oibutyi-ann-dilaurat warden mit Hilfe eines Laborruhrere ^Rfih,l3ii£L hi, 
Reumtemperetur innemalb von 1 Minute intend vermischt. NechT ^S^Mk ^STSS^S 
elast.sches formstabiles Gel. das sich unter den. EinfluS einer darauf wirkendSn Krlh ElTef o?ml 

uas Gel eignet «ch voncughch zur Herstellung der erfindungsgemaaen Gel-Polster. 



Beispiel 7 



io^Jni ,e ,^!l e L P S? rt ! e '? ? u,dw BAsi5Von Sort * ™* Hydroxyliahl von 46, hergestellt aus 
Das Gel eignet *ich ebenfefe vorrtglich lur Herstelluog der erf indungsgemiSen Gel-Polster. 



Beispiel a 

Das Gel eignet sich ebenfells zu, Hersteliung der erhnduagsgemS&en Gel-Polster. 



Beispiel 9 



Af^S r ll!^. 6,ne t Polveth «" Basis von Gtyzerin ma einer Hydroxylzahl von 28 heraestellt a,,* 

Herstellung ^finSjr^i^^ Um9Mem ' °" 0,1 * ebenfa " S 



Beispiel 10 



eineVpoTye^e'rs a'uf der Ba*Si < voI?T>im^^o^^ eWen ^ OT ^ V ° n W ^"™<*«ngs m ittel«. 490 Tei.e 
^ AUfh * bCn dcr **°™««ndan Kraft aeinen Ausg.ngszustand wied* eUfnimt' Das 
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Gel kann ebenfalls zur Herstellung der erfindungsgemaSen Gel-Polster verwendet warden. 

Beispiel 11 

Das Beispiel zeigt ebenfalls die erfindungsgemaBe Mhverwendung von Weichmachungsmitteln. 
508 Tefle etnas Poh/ethers gemiB Beispiei 10. 450 Tefle eines Alkylsutfonsaureesters von Phenol. 27 
Teile des Poryisocyanats gemsB Beispiel 1 und 15Teile Dibutyt-zinn-dilaurat warden gemiB Beispiel 7 
zu einam waichan. eiastischen. formstabilen Gel umgesetzt, das sich unter dem EinfluB einer darauf 
wirkenden Kraft leichi deformieren laBt und nach Aufheben der deformierenden Kraft seinen Aus- 
gangszunand wieder einnimmt und sich ebenfalls air Herstellung der erftndungsgemaBan Gel-Polster 
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484 Teile eines Poryethers gemaB Beispiel 10. 450 Teile Alkylsulfonsaureester von Phenol, 51 Teile 
des Isocyanats gemaB Beispiel 8 und IS Teile Dibutyl.zinn-dilaurai werden gemaB Beispiel 7 zu einem 
weichen. eiastischen. formstabilen Gel umgesetzt. das sich unter dem EinfluB einer darauf wirkenden 
Kraft leicht deformieren la&t und nach Aufheben der deformierenden Kraft seinen Ausgangszustand 
wieder einnimmt. Das Gel eignet sich ebenfalls zur Herstellung der erf indungsgemaBen Gel-Polster. 

P at en ta napcOche 

1. Gel-Polster zur Vermeidung von Dekubrtus. bestehend aus einem Gel. das mit einer flexiblen, 
eiastischen Umhullung veraehen ist. dadurch gekennzeiehnet. daft das Gel aus 

(1) 15-62 Gew..«k>. bezogen auf die Summe 8us {1 ) und (2). einer hochmolekuleren Matrix und 

(2) 85 - 38 Gew.-%. bezogen auf die Summe aus (1) und (2). eines in der Matrix durch Nebenvalenz- 
krSftefestgebundenenflussigenDispersionsmittels.sowiegegebenenfalls 

(3) 0-100 Gew.-<*i. bezogen auf die Summe aus (1) und (2). an Full- und/oder Zusatzstoffen, aufge- 
baut ist. wobei 

a) die hochmoiekutare Matrix ein kovalem vemetztes Polyurethan und 

b) das flussige Dispofsionsmniei eine oder mehrere PolyhYdroxylverbindungen mit einem Mole- 
kutorgewicht zwischen 1000 und 12 000 und einer OH-Zahl zwischen 20 und 1 1 2 ist, wobei das 
Dtspersionsmrttel im wesentiicften keine Hydroxytverbindungen mit einem Molekulargewicht 
unter 800enthih. 

wobei das Produkt der Funttkmalitaten der poryurethanbiidenden Komponenten mindestans 5.2 be- 
tragt und die Isocyanatkemushl zwischen 15 und SO liegt. 

2. Gel-Polster nach Anapruch 1, dadurch gekennzeiehnet. daB das Gel aus 20-57 Gew..<Vb der 
hochmolekularsn Matrix und 80-43 Gew.-% des ftussigen Oispersionsmittels besteht. 

3. Gel-Polster nach Anspruch 1. dadurch gekennzeiehnet, daB das Gel aus 25-47 Gew.-<M> der 
hochmoJekularen Matrix und 75-53 Gew.-% des flussigen Oispersionsmittels besteht. 

4. Gel-Polster nach Anspruch 1 bis 3, dadurch gekennzeiehnet. daB die hochmolekulare Matrix des 
Gels em Umsetzungsprodukt aus einem oder mehreren Polyisocyanaten und einer Oder mehreren 
PoryhydroxYtverbindungen mit einem Molekulargewicht zwischen 1000 und 12 000 und einer OH-Zahl 
zwischen 20 und 112 ist wobei das Produkt aus NCO-Funktionaliiat der Polyisocyenete und OH-Funk- 
ttonaJrtat der Poryhydroiryrverbindungen mindestens 5.2 betragt. 

5. Gel-Potater nach Anspruch 4. dadurch gekennzeiehnet, daB das Molekulargewicht der Polyh- 
ydroxyKerbrndungan zwischen 1700 und 6000 und ihre OH-Zahl zwischen 28 und 84 liegt und das 
Produkt dor Funktionalhiton mindwsws 6.2 betfagt. 

6. Gel-Polster nach Anspruch 1 bis S. dadurch gekennzeichnei, daB das flussige Dispersionsmittel 
des Gels eine oder mehrere PofyhydroxyNerbindungen mit einem Molekulargewicht von 1700 bis 6000 
und einer OH-Zahl von 28 - 84 ist 

7. Gel-Polster nach Anspruch 1 bis 8. dadurch gekennzeiehnet. daB die Umhullung aus einer Poly- 
merfolie oder einem beschichteten Textil besteht. 

8. Verfahren zur Herstellung eines Gel-Poltfersnach Anspruch 1 bis 7. dadurch gekennzeiehnet, daQ. 
man eine Mischung aus 

a) einem oder mehreren Poryisocyenaten, 

b) einer oder mehreren Poryhydroxyh/erbindungen mit einem Molekulargewicht zwischen 1000 und 
12 000. und einer OH-Zahl zwischen 20 und 1 12. 

c) gegebenenfalls Katalysatoren fur die Reektion zwischen Isocyanat- und Hydroxyigruppen sowie 
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gegebenenfalls 

d) aus der Polyurethanchamie an sieh bakannten Full- und Zusatzstoff en. 

wobei diese Mischung im wesentlichen r>ei 1st von Hydroxylvarbindungan mit ainem Molekularoe. 
wicht unter 800. dia Isocyanatkenruahl rwischen 15 und 60 liegt und das Produkt der FunktionalitSten 
der polyurethanbildendan Komponamen mindestens 5.2 betrjgt. gelieren I88t und das Gel in an stch 
bekannter Weise mit einer nexibtan. elasuschen Umhuflung versieht. 

S. Verwandung der Gel-Poteter nach Anspruch 1 bis 8 als Matratze. Matrattenainlage. Rollstuhlkis- 
sen. Automobiluti bxw. -sitzauflage Oder ais Polsterelement fur Polstermobel. 



1. Gel pad for the prevention of decubitus, consisting of a gel which is provided with a flexible 
elastic casing, characterised in that the gel is composed of 

(1 ) 15-62% by weight, based on the sum of (1) and (2). of a high molecular weight matrix and 

(2) 85 -38% by weight bases on the sum of (1) and (2). of a liquid dispersing agent which is firmly 
bonded in the matrix by secondary valence forces, and. optionally. 

(3) 0- 100% by weight, based on the sum of (1) and (2). of fillers and/or additives, wherein 

a) the high molecular weight matrix is a covalently crosslinked polyurethane and 

b) the liquid dispersing agent is one or more poh/hydroxyl compounds having a molecular 
weight between 1.000 and 12.000 and an OH number between 20 and 1 1 2. the dispersing agent 
essentially containing no hydroxy! compounds having a molecular weight below 800, 

the product of the functionalities of the polyurethana-forming components being at least 5 2 and the 
tsocyanate index being between IS and 60. 

2. Gel pad according to Oaim 1. characterised in that the gel consists of 20 -57% by weight of the 
high molecular weight matrix and 80-43% by weight of the liquid dispersing agent. 

3. Gel pad according to Oaim 1. characterised in that the gel consists of 25 - 47% by weight of the 
high molecularweight matrix and 75-53% by weight of the liquid dispersing agent. 

4. Gel pad according to Oaim 1 to 3. characterised in that the high molecular weight matrix of the gel 
is a reaction product of one or more potytsocyanatos and one or more polyhydroxyl compounds having 
a molecular weight between 1.000 and 12.000 and an OH number between 20 and 112. the product of 
being at leasST ° f *" p ° hri$ocv * ia,e * 8nd *• 0H functionality of the polyhydroxyl compounds 

5. Gel pad according to Oaim 4. characterised in that the molecular weight of the polyhydroxyl 
compounds is between 1.700 and 6.000 and their OH number is between 28 and 84 und the product of 
the functionalities is at least 6.2. 

6. Gel pad according to Claim 1 to S. characterised in that the liquid dispersing agent of the gel is one 
or more poryhydroxyl compounds having a molecular weight of 1.700 to 6.000 and an OH number of 

7. Gel pad according to Claim 1 to 6. characterised in that the casing consists of a polymer film or a 
coated textile. 

8. Process for the production of a get pad according to Claim 1 to 7, characterised in that a mixture of 

a) one or more potyisocyanates. 

b) one or more polyhydroxyl compounds having a molecular weight between 1.000 and 12 000 and 
an OH number between 20 and 1 12, 

C> *,j y pprop,iate ' c « a, Y*» ,or *• reaction between the isocyanate and hydroxyl groups and. option- 
d) fillers and additives known per se from potyurethane chemistry. 

this mixture being essentially free from hydroxyl compounds ha ving a molecular weight below 800 the 
isocyanate index being between 15 and 60 and the product of the functionalities of the polyurethane- 
forming components being at least S X is allowed to gel and the gel is provided with a flexible, elastic 
casing in a manner known per se. 

9. Use of the gel pads according to Claim 1 to 8 as a mattress, mattress insert, wheelchair cushion 
motor vehicle seat or motor vehicle seat cushion, or as a padding element for upholstered furniture. ' 

Revindications 

1. Cspitonnage de gel servant a eviter le decubitus, consistent en un gel equipe d'une enveloppe 
flexible et elastique at caracterise en ce que le gel est constitue de: 
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»\ II t*2S" n P0id !: P< " rapport * 18 50mmo de M et < 2 )- d ' unB 8 an 0 ue macromolecuiaire et 

W 85 i i 38% en poids. par rapport a la aomme da (1) et (2). d'un milieu de dispersion liquide fixe 

f-»i d ,E2 am p8r dM f orcM d0 valenees s«condaires dans la gangue. et. le cas echeant. 

1 ' ill? 0 ?* " n p0ids ' fapport a ,a sommd de 0) « (2). <*e watieres de charge et/ou additifs. etant 
precise que 

a) la gangue macromolecuiaire est un poryurethanne reticule par des liaisons covelentes et 
' LTi^tS^T^'S C °TTu < Z p,usJeurs polyhydroxyles de poids 

1000 * " SP 0 ^!? ^ OH 20 6 1 12. le milieu de dispersion etant essentiellement 
exempt de composes hydroxytes do poids moleculaire inf erieur a 800. 

i?*^?- foocti °™w«tw des compojams formam le polyurothanne etant dau moins 5.2 at 
l mdice d loocyanate so situant entre tS et 60. 

1 Capitonnage da gel salon la ravendicatton 1. caracterise en ce que le gel consists en 20 a 57% en 
poids de la gangue macromolecuiaire et 80 a 40% en poids du milieu de dispersion liquide. 
„„?h Ca J P V onna « a 69 8*» M»on la ravandication 1. caracterise an ce que le gel consiste en 25 a 47% en 
poids de la gangue macromolecuiaire et 75 a 53% en poids du milieu de dispersion liquide. 
Iai i H.T^f 8 * de ?! "J*"! ,a revendications * • 3 - caracterise en ce que la gangue macromolecu- 
£Z?Ja£^? 0rO t U,t d • 1 r . M ? ,0,, d un ou P'^eurs pok/teocyanates et d'un ou plusieurs composes 
KXSSffS" F"** mo,ecu,a,re 1000 3 12 indica da OH 20 a 112. la produit de la fonctionna- 
moHia 5,2 P« , Y , *<>cV«H»tw et de la f onctionnalite en OH des composes polyhydroxyles etant d au 

5. Capitonnage da gel salon la revindication 4. caracterise en ce que le poids moleculaire des 
composes poryrrydroxyies va de 1700 a 6000, leur indice de OH va de 28 6 84 et le produit des 
fonctionnalites est d au moins 6^. 

6. Capitonnage de gel salon la revendications 1 a 5. caracterise en ce que le milieu de dispersion 
iXVdtoH 28484"* *" P<USiaUr ' com ^ 9 polyhydroxyles de poids moleculaire 1700 a 6000. 

un I i^T* 9 ! d * 8 *' Ml0n '* fev « ndic * tion « 1 « 6. caracterise en ce que l enveloppe consiste en 
une feuille da poh/mere ou an un textile revetu. 

miiS??* da J? apara *°° d ' un "P**"*** d « 9«l selon les revendications 1 a 7. caracterise en ce 
que l on fait geufter un rr il " — J - 



3) un ou plusieurs poryisocyanates. 

b) ujyiu plusieurs composes porytrydroxytes da poids moleculaire 1000 a 12 000, indice de OH 20 a 

C) alTcatSSam * CaUlyWn * 13 ***** entre ,es * rou P" *«>CY«»>«e et les groupes hydroxy, 
d) des matieres de charge at additifs connus en soi dans la chimie des poryurethannes, 

lEiZTy* 9 ™?* aX8mpt * cempos *» hydroxyles de poids moleculaire inferieur a 
forniam TJ^ST^ 1 'I? 80 aX ,e produil dos ^nctionnaiites des composants 

<SS^!SSSiSSi!^ mo " w tx °" * quip * ,e ° el de maniere connua en soi dune 



d/m^^^^T^ T' Seton,eS ^^tions 1 a 8 en tant que matelas. garnitures 
^ZI^S ^ M da <tfia * SM *«8W d'automobiles ou garnitures de sieges ou en tant 

u elements de capitonnage pour des meubles capitonnes. 
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Description 

This invention concerns a new kind of gel padding for the prevention of 
decubitus (bedsores), a method for manufacturing it, as well as its use as 
mattresses, mattress inserts, wheelchair cushions, and pads for automobile 
seats. 

Gel padding for the prevention of bedsores are generally known. For 
instance, the American invention 3 737 930 describes a padding with a 
flexible, elastic core of PVC gel. However, PVC gels with sufficient tear- 
resistance can only be produced with relatively high hardness. The pressure 
exerted by people lying or sitting on it can, therefore, not be sufficiently 
distributed. Bedsores are only inadequately prevented in this manner. A 
further disadvantage of such gels is that their high content of softeners may 
migrate to the surface and can then be absorbed by the person lying or sitting 
on it. In similar fashion, PVC monomer-rests may be released, which are not 
known to be without toxicological hazard. 

Padding for prevention of bedsores is also described in the British patent 
1 541 071. These pads contain a thixothropic gel of aqueous solutions of 3%-7% 
magnesium silicate. However, the dimensional stability of these gels is so low 
that they can only be used with a rigid frame. Such frames frequently cause 
pressure points that increase the risk of bedsores. 

The US patent 3 663 973 describes a padding of polyorganosiloxane gel for 
the prevention of pressure necrosis in mammals. However, the 
polyorganosiloxanes used are relatively expensive materials; to manufacture 
anti-bedsore padding in this way is therefore only possible at high expense. 

The use of polyurethane gels containing water and/or alcohol as padding or 
cushioning parts is described in the German patent 2 347 299. However, the 
gels described and utilized contain a substantial amount of water and/or low 
molecular weight alcohols. The substances evaporate relatively easily, which 
will cause these gels to dry out and harden at longer storage. The same effect 
occurs if one wraps the gels with an elastic foil, since the gas and vapor 
permeability of the known elastic foils is not sufficient to completely 
prevent the described effect of releasing volatile components. Therefore, the 
gels described in the German patent have limited storability as padding 
elements . 

A similar method for the production of padding materials is described in 
the Japanese patent registration 55-3404. Here the production of padding 
materials is also accomplished by transformation of a NCO-prepolymer with a 
stoichiometric excess of water. However, the padding materials produced 
according to this teaching also release water relatively fast through which 
they become dry and lose their original characteristics. Also, this process 
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can not be prevented completely by a foil wrap, which also gives these padding 
materials a limited lifetime. A further disadvantage of these materials is 
their high specific heat due to their water content. Since the body heat of 
patients is quickly dissipated by contact with these materials, they cause an 
unpleasant and medically undesirable feeling of coldness when used as padding. 

A further disadvantage of the known gel pads for the prevention of bedsores 
is that the characteristics of the gels used in them are not very variable. It 
is therefore difficult to match the profile of their characteristics to 
specifically required application purposes in an optimal fashion. 

It was found that it is possible to produce gel pads for the prevention of 
bedsores without the mentioned disadvantages that are soft and, nevertheless, 
elastic, and whose mechanical characteristics are variable within wide limits, 
by providing polyurethane gels based on polyols with a range of a molecular 
weight from 1,000-12,000, and polyisocyanates with a flexible, elastic casing. 
The term gel shall be used here to describe the physical condition of the 
jelly- or gelatin-like quality of the final product, rather than to reflect 
the exact physical polymer structure of current colloid chemistry. However, 
this shall not preclude that, in some cases, the new types of gels have the 
same homogenous structure that is currently generally ascribed to gels, i.e. 
that by means of additional or excessive polyols with a molecular weight of 
1,000-12,000, swollen, more or less strongly branched, polymer networks of 
polyurethane are not present. 

Designated as polyurethane gels based on polyols with a molecular weight 
range from 1,000-12,000 and polyisocyanates in the sense of the present 
invention are such materials of jelly-like consistency containing one or more 
polyols with a molecular weight range from 1,000-12,000 as cohesive dispersion 
agents, in which a polymer network is dispersed by covalent urethane bonds, 
which also shows coherence. 

The subject of the present invention is gel pads for the prevention of 
bedsores which can be used as mattresses, mattress inserts, wheelchair 
cushions, automobile seats, and for upholstery furniture, consisting of a gel 
provided with a flexible, elastic casing, characterized by 
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(1) . 15-62% by weight, preferably 20-57% by weight, especially preferred 25- 
47% by weight, related to the sum of (1) and (2) of a high molecular weight 
matrix and 

(2) 85-38% by weight, preferably 80-43% by weight, especially preferred 75- 
53% by weight, related to the sum of (1) and (2) of a liquid dispersion 
agent firmly bonded by secondary valence forces in the matrix, as well as - 
if applicable - 
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(3) 0-100% by weight relative to the sum of (1) and (2), built on filler or 
additional substances, where 

a) the high molecular matrix is a covalently meshed polyurethane and 

b) the liquid dispersion agent is one or several polyhydroxyl compounds 
with a molecular weight between 1.000-12,000, preferably between 1,700-8,000, 
and an OH number between 20 and 112, preferably between 28 and 84, especially 
preferred between 30 and 56. where the dispersion agent essentially does not 
contain a hydroxyl compound with a molecular weight below 800, preferably 
under 1,000, 



where the product of the functionalities of the polyurethane- forming 
components amounts to at least 52, and the isocyanate number lies between 15 
and 60. 

As was discovered, suitable elastic gels consisting of a covalently meshed 
polyurethane matrix and with a firmly bonded polyol (i.e. without danger of 
exudation) that correspond to the invention can only be created when the 
isocyanate or polyol components show a certain minimal functionality, and when 
the polyol is essentially free of parts with an OH-number of greater than 112, 
or a molecular weight below 1,000. 

As mentioned, the gels invented can be produced surprisingly by direct 
transformation of polyisocyanates with the stated higher molecular 
polyhydroxyl compounds in an isocyanate number range from approximately 15 to 
60, preferably 20 to 55, especially preferred 20 to 45, if the polyurethane- 
forming components (isocyanate and hydroxyl compounds) are, together, poly- 
functional. Otherwise no gels will be formed, but, instead, liquid OH- 
prepolyraers generally known in polyurethane chemistry. 

Generally, the lower the isocyanate number is, the polyurethane- forming 
components have to be of higher functionality, where it does not matter 
essentially whether the used polyol has primary or secondary OH-groups . When 
using mixtures of polyols with primary and secondary OH-groups, it must be 
observed that the primary polyhydroxyl compounds react preferably with the 
isocyanate compound, so that the OH-functionality of the primary polyol is 
essentially understood as the functionality of the polyol component. However, 
for computation of the isocyanate number of the present invention, the total 
quantity of the polyol components shall be considered. 

For production of the polyurethane matrix the product of the isocyanate- 
functionality and the polyol- functionality to be computed as described above 
should amount to at least 5.2, preferably at least 6.2, especially at least 8, 
especially preferred at least 10. 

In accordance with the invention, the mentioned minimal value of 5.2 is 
achieved in the upper number range (approximately 60) by using a mixture of 
approximately equivalent quantities of primary and secondary hydroxyl 
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compounds as polyol components, so that, practically, the portion of polyol 
components reacts quantitatively with primary OH-groups. In case of an 
isocyanate number of 50 and a purely primary or secondary polyol component, 
the product of the functionalities should amount to at least 6.2, preferably 
to 8, in case of an isocyanate number of 30 and a purely primary or secondary 
polyol component, at least 9. preferably at least 10. Further details are 
given in the implementation examples. 

Subject of the present invention is thus also a method for. the production 
of gel pads, characterized by a mixture consisting of 

a) one or several polyisocyanates , 

b) one or several polyhydroxyl compounds with a molecular weight between 
1.000 and 12.000. preferably between 1.700 and 6,000, and an OH-number 
between 20 and 112, preferably between 28 and 84. especially preferred 
between 30 and 56. 

c) if applicable, catalysts for the reaction between isocyanate and 
hydroxyl groups, as well as, if applicable, 

d) filler and additive substances generally known in polyurethane 
chemistry. 



where these mixtures are essentially free of hydroxyl compounds with a 
molecular weight below 800, preferably below 1,000, the isocyanate number lies 
between 15 and 60, and the product of the functionalities of the polyurethane- 
forming components amounts to at least 5.2, preferably at least 6.2, 
especially at least 8, especially preferred at least 10, and enable gelation, 
and where the gel is provided in known manner with a flexible, elastic casing. 

The extraordinary stability of the invented gel is especially surprising. 
Even after long storage, no phase separation occurs. The dispersion agent 
polyol is 
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therefore tightly bonded in the gel. By choice of suitable mixing partners, 
gels may be obtained in which the release of dispersion agents does not occur 
even at temperatures from 50-100 *C. Because of the insolubility in DMF, one 
can assume that the polymer chains in the invented gels are at least partially 
meshed, while the remaining part of the polymer chain is bonded by partial 
valence forces and mechanical looping. 

As mentioned, in addition to their function as constituent components of 
the polyurethane matrix, the polyols also fulfill the task of the dispersion 
agent. The polyols of higher molecular weight used by the invention are 
preferably polyhydroxy-polyesters, -polyethers, polythioethers, -polyacetates , 
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-polycarbonates, or -polyesteramides of the above stated molecular weight 
range, which are generally known from polyurethane chemistry and are liquid at 
room temperature. 

The eligible hydroxyl groups having polyesters are e.g. reaction products 
of polyvalent, preferably bivalent and. if applicable, additional trivalent 
alcohols with polyvalent, preferably bivalent carbonic acid. Instead of free 
polycarbonic acids, corresponding polycarbonic acid anhydrides or 
corresponding polycarbonic acid esters with low alcohols, or their mixture, 
may also be used for the production of the polyesters. The polycarbonic acids 
may also be of aliphatic, cycloaliphatic, aromatic and/or heterocyclic nature, 
and, if applicable, may be substituted e.g. by halogen atoms and/or may be 
unsaturated . 

Examples for such carbonic acids and their derivatives are: 
Succinic acid, adipic acid, suberic acid, acelaic acid, sebacic acid, 
phtalic acid, isophtalic acid, trimellitic acid, phtalic acid anhydride, 
tetrahydropthalic acid anhydride, hexahydrophtalic acid anhydride, 
tetrachlorophtalic acid anhydride, endomethylene-tetrahydrophtalic acid 
anhydride, glutaric acid anhydride, maleic acid, maleic acid anhydride, 
fumaric acid, dimerizised and trimerisized unsaturated fatty acids, if 
applicable, in a mixture with monomeric unsaturated fatty acids, like oleic 
acid; terephtalic acid dimethylesters, and terephtalic acid-bis-glycolesters . 
Possible polyvalent alcohols may be e.g. ethyleneglycol , propyl eneglycol- 
(1,2), and -(1,3), butyleneglycol- ( 1 , 4 ) and -(2,3), hexanediol- (1, 6) , 
octandiol- (1, 8) , neopentylglycol , 1, 4-bis-hydroxymethylcyclohexane, 2-methyl- 
1 , 3-propanediol , glycerin, trimethylopropane, hexanetriol- (1,2,6), 
butanetriol-(l,2,4) , trimethyloethane, pentaerythrite, chinite, mannite and 
sorbite, formate, methylglicoside, also diethyleneglycol , tryethyleneglycol , 
tetraethyleneglycol , and higher polyethyleneglycols , dipropyleneglycol and 
higher polypropyleneglycols , as well as dibutyleneglycol and higher 
polybutyleneglycols . The polyesthers may have proportional carboxyl groups at 
the end. Also used may be polyesters of lactones, like w-carbolactoane, or of 
hydroxyl carbonic acid, like w-hydroxycapronic acid. 

Also, polyethers eligible for this invention with two, normally eight, 
preferably with two to three hydroxyl groups, are of the commonly known type, 
and may be produced e.g. by polymerization of epoxides like ethylene oxide, 
propylene oxide, butylene oxide, tetrahydrofurane, styrene oxide, or 
epichlorohydrine with themselves, e.g. in presence of Lewis-catalysts, like 
BFj, or by addition of these epoxides, preferably of ethylene oxide and 
propylene oxide, if applicable, either in mixture or one after another, to 
starting components with reactive hydrogen atoms, like water, alcohols, 
ammonia, or amines, e.g. ethylene glycol, propyleneglycol- (1 , 3 ) or-(l,2), 
trimethylopropane, glycerin, sorbite, 4, 4'-dihydroxy-diphenylpropane, aniline, 
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ethanol amine or ethylene diamine. Also eligible for the invention are sucrose 
polyethers like those described in DE patents 1 176 358 and 1 064 938, as well 
as polyethers started on formiates or fonnoses (DE patents 2 639 083 or 2 737 
951) . Frequently, polyethers are preferred with predominantly primary OH- 
groups (up to 90% by weight relative to all OH-groups present in the 
polyether). Polybutadienes with OH-groups are also suitable for the invention. 

Particularly notable among the polythioetheresters are the condensation 
products of thyodiglycol with itself, and/or other glycols, dicarbonic acid, 
formaldehyde, aminocarbonic acid, or aminoalcohols . Depending on co- 
components, these products are e.g. mixed polythioethers , polythioether- 
esters, or polythioether-esteramides . 

Also eligible as polyacetates are e.g. compounds that can be produced from 
glycols, like diethylene glycol, triethylene glycol, 4,4'- 
dioxethoxydiphenyldimethylmethane, hexanediol, and formaldehyde. Suitable 
polyacetates in accordance with the invention may also be produced by 
polymerization of cyclical acetates, like trioxane (DE patent 1 694 128). 

As polycarbonates with hydroxyl groups, those of known type that are 
eligible can be produced e.g. by reaction of diolene, like propanediol- (1 , 3 ) , 
butanediol- (1,4). and/or hexanediol- (1,6), diethyleneglycol , 
triethyeleneglycol , tetraethyeleneglycol, or thiodiglycol with diaryl 
carbonates, e.g. diphenylcarbonate , or phosgene (DE patents 1 694 080, 1 915 
908, and 2 221 751; DE patent 2 605 024). 

Those predominantly linear condensates gained from polyvalently saturated 
or unsaturated carbonic acids or their anhydrides and from polyvalently 
saturated or unsaturated aminoalcohols, diamines, polyamines, and their 
mixtures, belong to the polyesteramides and polyamides. 
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Also usable are polyhydroxyl compounds that already contain urethane or 
urea groups, as well as modified natural polyols, like castor oil. 

According to the invention, polyhydroxyl compounds may also be used that 
contain polyadduct compounds of high molecular weight, or polycondensates or 
polymerisates in finely dispersed or dissolved form. Such polyhydroxil 
compounds are obtained by in situ reactions in the above mentioned hydroxyl- 
containing compounds, like by polyaddition (e.g. between polyisocyanates and 
aminofunctional compounds), or by polycondensation (e.g. between formaldehyde 
and phenoles, and/or amines). Such methods are described e.g. in DE patent 
publications 1 168 075 and 1 260 142, as well as in DE patent publications 
2 324 134, 2 423 984. 2 512 385. 2 513 815, 2 550 796, 2 550 797, 2 550 833, 
2 550 862, 2 633 293, and 2 639 254. However, according to US patent 3 869 
413 or DE patent 2 550 860, it is also possible to mix a ready polymer 
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dispersion with a polyhydroxyl compound, and to remove the water subsequently 
from the mixture. 

Also suitable for the invented method are polyhydroxyl compounds modified 
by vinyl polymerization such as can be obtained e.g. by polymerization of 
styrene and acrylnitrile in the presence of polyethers (US patent 3 383 351. 3 
304 273, 3 523 093, 3 110 695: DE patent 1 152 536), or polycarbonatepolyols 
(DE patent 1 769 795; US patent 3 637 909). Gels with high flame resistance 
are obtained with polyetherpolyols modified in accordance with DE patents 2 
442 101, 2 644 922 and 2 646 141, by graft polymerizatian with vinylphosphonic 
acidesters and, if applicable, with (meth) acrylnitrile, {meth) acrylamide, or 
OH-f unctional (meth) acrylacidesters . 

Representatives of the mentioned compounds to be used by the invention are 
described e.g. in High Polymers, Vol. XVI "Polyurethanes, Chemistry and 
Technology- by Saunders-Frisch, Intersience Publishers, New York, London, 
Volume I, pages 32-42 and pages 44-54, and volume II, 1964, pages 5-6 and 198- 
199, as well as in the Kunststof f-Handbuch [Synthetics Handbook], volume VII, 
Vieweg-H6chteln, Carl-Hanser Verlag, Munich, 1966, e.g. on pages 45-71. 
Mixtures of the above-mentioned compounds, like mixtures of poyethers and 
ployesters, can be also be used. 

In accordance with the invention, preferred use is given to the 
polyhydroxypolyethers known per se in polyurethane chemistry of the mentioned 
type with 2 to 4, especially preferred 3 hydroxyl groups per molecule as a 
polyol of high molecular weight. Especially preferred with this, if 
applicable, as mixing components with other polyethers, are those that have at 
least terminal ethyleneoxide units and, by this, primary hydroxyl groups. The 
proportion of ethylene oxide sequences in the polyether amounts preferably to 
at least 15% by weight, especially preferred are at least 20% by weight. 

Further used for the production of the invented gels are aliphatic, 
cycloaliphatic, araliphatic, aromatic and heterocyclic polycyanates , as 
described e.g. by W.Siefken in the Justus Liebig Annalen der Chemie, 562, 
pages 75 to 136, for example, with the general formula 

Q(NCO) n 

where 

m = 2-4, preferably 2, and 

Q = an aliphatic hydrocarbon with 2-18, preferably 6-10 C atoms 

a cycloaliphatic hydrocarbon with 4-15, preferably 5-10 C atoms, 

an aromatic hydrocarbon with 6-15, preferably 6-13 C atoms, 

an aromatic aliphatic hydrocarbon with 8-15, preferably 8-13 C atoms, 

like e.g. ethylene-di-isocyanate, 1, 4-tetramethylene-di-isocyanate, 1,6- 
hexamethyelene-di-isocyanate, 1. 12-dodecan-di-isocyanate, cyclobutane-1 , 3-di- 
isocyanate, cyclohexane-1,3- and -1. 4-di-isocyanate, as well as any mixtures 
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of these isomers, l-isocyanate-3 . 3, 5-trimethyl-5-isocyanatomethyl-cyclohexane 
(DE patent 1 202 785, US patent 3 401 190), 2,4- and/or 2,6- 
hexahydrotoluylene-di-iscocyanate. as well as any mixtures of these isomers. 
hexahydro-1,3- and/or -1,4-phenylene-di-isocyanate, perhydro-2 . 4 ' - and/or - 
4.4'-diphenylmethane-di-isocyanate. 1,3- and 1 , 4-phenylene-di-isocyanate, 2,4- 
and 2,6-toluylene-di-isocyante and any mixtures of these isomers, 
diphenylmethane-2,4'- and/or -4, 4 ' -di-isocyanate, naphtylene-1 , 5-di- 
isocyanate. 

Further eligible for the invention are e.g.: 

Triphenylmethane-4 . 4 ' , 4"-tri-isocianate, polyphenil-polymethylene- 
polyisocyanate, as obtained by anilin-formaldehyde condensation and subsequent 
phosgenization, and. as described e.g. in GB patents 874 430 and 848 671, m- 
and p-isocyanato-phenylsulfonil-isocyanates as described by US patent 3 277 
138, polyisocyanates with carbo-di-imide groups as described by DE patent 1 
092 007 (US patent 3 152 162) and in DE patent 2 504 400, 2 537 685, and 2 552 
350, norbornane-di-isocyanates as described in US patent 994 890, BE patent 
761 626. and NL patent application 7 102 524, polyisocyanates with 
isocyanurate groups, as described in US patent 
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3 001 973, in DE patents 1 022 789, 1 222 067, and 1 027 394, and in the DE 
patents 1 929 034 and 2 004 048. polyisocyanates with urethane groups, 
described e.g. in BE patent 752 261 or in US patent 3 394 164 and 3 644 457, 
polyisocyanates with acylated urea groups as per DE patent 1 230 778, 
polyisocyanates with biuret groups, like described in US patents 3 124 605, 3 
201 372, and 3 124 605, and in GB patent 889 050, polyisocyanates produced by 
telomerization reactions, like described in US patent 3 654 106. 
polyisocyanates with ester groups, like described in GB patents 965 474 and 1 
072 956, in US patent 3 567 763, and in DE patent 1 232 688, reaction products 
of the above mentioned isocyanates with acetalene per DE patent 1 072 385, and 
polyisocyanates containing polymers of fatty acid esters as per US patent 3 
455 883. 

It is also possible to use distillation rests containing isocyanate groups 
from the technical production of isocyanates, dissolved in one or several of 
the above mentioned polyisocyanates. It is also possible to use any mixture of 
the previously mentioned polyisocyanates. 

Preferred isocyanates are e.g. 2,4- and 2, 6-toluylene-di-isocyanate, as 
well as any mixture of these isomers, polyphenyl-polymethylene-polyisocyanate, 
as produced by anilin-formaldehyde condensation and subsequent phosgenization, 
and carbodi-imide groups, urethane groups, allophane groups, isocyanate 
groups, urea groups or biuret groups containing polyisocyanates. 

- 8 - 
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Especially preferred polyisocyanates are e.g. biureticized or trimerisized 
1,6 hexamethylene-di-isocyanates as well as reaction [addition] products to 
short or long chain polyols containing NCO groups, as well as mixtures of 
these isocyanates. 

The content of di- and/or polyisocyanates in the mixtures formed according 
to the invention, amounts to 1-20% by weight, preferably 2-15% by weight 
relative to the total weight of the mixture. 

The naturally slow gel- forming reaction of the invented mixtures can be 
accelerated by adding catalysts. Catalysts may be used for this which 
accelerate the reaction between hydroxyl and isocyanate groups, e.g. tertiary 
amines, like triethylamine, tributylamine, N-methlyl-morpholine, N-ethyl- 
morpholine, N-cocomorpholine, N,N,N' ,N' -teramethyl-ethylene-di-amine, 1,4- 
diazo-bicyclo-(2,2,2)-octane, N-methyl-N'-dimethylaminoethyl-piperazine, N.N- 
dimethylbenzylamine, bis- (N,N,N' ,N'-tetramethyl-l, 3-butane-diamine, N,N- 
dimethyl-p-phenyl-ethylamine , 1 , 2-dimethyl-imidazole , 2 -methyl -imidazole . 
Other catalysts are the known Mannich bases of secondary amines, like 
dimethylamine , and aldehydes, preferably formaldehyde, or ketones, like 
acetone, methyl-ethyl-ketones or cyclohexanon, and phenols, like phenol, 
nonophenol or bisphenol . 

Further suitable catalysts are silasmines with carbon-silicon bonds, as 
described in the German patent 1 229 290 (corresponding to the American patent 
3 620 984), e.g. 2 , 2, 4-trimethyl-2-silamorpholine and 1, 3 -diethyl -aminoethyl- 
tetramethyl-di-siloxane . 

Also suitable catalysts are nitrogen-containing bases, like tetra-alkyl- 
ammonium-hydroxide, furthermore alkali hydroxides, like sodiumhydroxide, 
alkali phenolates, like sodiumphenolate, or alkali alcholates, like 
sodiummethylate . Hexahydrotriazines may also be used as catalysts. 

Organic metal compounds may also be used as catalysts for the invention, in 
particular tin compounds. Preferable organic tin compounds are tin (II) salts 
of carbonic acid, like tin(II) -acetate, tin(II) -octoate, tin(II) -ethylhexoate, 
and tin (II) -laurate, and the tin (IV) -compounds, e.g. tindibutyloxide, 
tindibutylchloride, tindibuylacetate . All of above the catalysts may also be 
used in mixtures . 

Further examples for catalysts to be used with the invention as well as 
details of their effectiveness are described in the Kunststof f-Handbuch, 
volume VII, published by Vieweg und Hochtlen, Carl -Hanser-Ver lag, Munich 1966, 
e.g. on pages 96-102. 

The catalysts are preferably used in a quantity between 0.1 to 10% by 
weight relative to the total weight of the gel. 

Filler and additive materials for the invented gels are materials generally 
known in polyurethane chemistry, like organic or inorganic filler materials 
and short fibers, metal powders, coloring agents, like dyes and dye pigments, 
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water-binding substances, surfactants, flame-retarding agents, or liquid 
extenders, like substances with a boiling point over 150 'C, as well as 
softeners commonly added to polymers, like polyvinylchloride . for the 
reduction of hardness. 

Examples for inorganic filler materials are barite, chalk, gypsum, sodium 
carbonate, titanic oxide, silica, kaolin, soot, and glass micro pellets. 
Examples for organic filler materials are polystyrene based powders, 
polyvinylchloride, ureaformaldehyde and polyhydrazodicarbonamide (e.g. from 
hydrazine/ toluylene-di-isocyanate) . The urea-formaldhyde 
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resin or the polyhydrazodicarbonamide can be directly produced in the 
polyol used, e.g. polyether, for the gel formation. 

As short fibers, glass fibers of 0.1 - 1 cm length may be considered, or 
fibers of organic origin, like polyester or polyamide fibers. Metal powder, 
like iron or copper powder, can also be used with the gel formation. To 
provide the invented gels with the desired coloration, commonly known organic 
and inorganic dye substances or dye pigments can be used for dying of the 
polyurethanes , like ironoxide or chromoxide pigments, or pigments on 
phtalocyanine or monoazo basis. The preferred water-binding agent is zeolith. 
Examples for surfactants are cellulose powders, active charcoal, silicic acid 
preparations, and chrysotile {Canadian] asbestos. 

Sodium-polymetaphosphates may be added for flame protection. As liquid 
extenders can be used e.g. alkyl-, alkoxy- or halogen-substituted aromatic 
compounds, like dodecylbenzol , m-dipropozylbenzol , or o-dichlorbenzol , 
halogenized aliphatic compounds, like chlorinated paraffins, organic 
carbonates, like propylene-carbonate, carbonic acid esters, like 
dioctylphtalate, or dodecylsulf onic acid esters, or organic phosphor 
compounds, like tricresylphosphate . 

Suitable softeners are polyvalent, preferably bivalent, carbonic acids with 
monovalent alcohols. Examples for such polycarbonic acids are: succinic acid, 
isophtalic acid, trimellitic acid, phtalic acid anhydride, tetra- and, 
hexahydrophtalic acid anhydride, endomethylentetrahydrophtalic acid anhydride, 
glutaric acid anydride, maleic acid anhydride, fumaric acid, dimeric and 
trimeric fatty acids, like oleic acid; the latter also in mixture with 
monomeric fatty acids. Suitable monovalent alcohols are branched and 
unbranched aliphatic alcohols with 1-20 carbon atoms, like methanol, ethanol, 
propanol, isopropanol, n-butanol, secondary butanol, tertiary butanol . The 
different isomers of pentylalcohol . hexylalcohols , octylalcohols (e.g. 2- 
ethyl-hexanol) , nonylalcohols, decylalcohols , laurylalcohols , 
myristylalcohols, cetylalcohols, stearylalcohols, as well as fat- and wax 
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alcohols obtainable from naturally occurring, or by hydration naturally 
occurring carbonic acids. Examples of cycloaliphatic alcohols are cyclohexanol 
and its homologues. Also usable are aromatic hydroxyl compounds, like phenol, 
cresol, thymol, carvacrol, benzylalcohol, and phenylethanol . 

Further softening agents are esters of the above mentioned branched and 
unbranched aliphatic, cycloaliphatic, and aromatic alcohols with phosphoric 
acid. Phosphoric acid esters with halogenized alcohols, e.g. 
trichlorethylphosphate , may also be used. This may also provide additional 
flame-retardance to the invented gels. Of course, mixed esters of the above 
mentioned alcohols and carbonic acids may also be used. 

Polymeric softeners can also be used. Such commonly available polymeric 
softeners are e.g. polyesters of adipinic, sebacinc or phtalic acid. 

Also usable as softeners are the alkylsulfonic acid esters of phenol, e.g. 
paraffinsulfonic acid phenylester. 

The content of fillers, extenders, and/or softeners in the invented gels 
may amount to up to 50% by weight relative to the total weight of the gel. 

The reaction for the production of the invented polyurethane gels should 
preferably occur at room temperature. However, to accelerate the reaction, the 
reaction temperature may be raised up to 100 *C. Although further increase of 
the reaction temperature is possible, it would not make sense because the 
rapidly forming mass of the invented gel would be difficult to handle and 
might become inhomogeneous . 

If a slower gel reaction should be desirable for certain reasons, the 
reaction temperature can be lowered to the sticking limit. However, in most 
cases, a sufficiently slow reaction is already achieved at a temperature of 

o-c. 

The production of the invented gels may occur in different ways. 

It can be done by the one-shot or by the prepolymer method. With the one- 
shot method, all components, i.e. polyols, di- and/or polyisocyanates , 
catalysts, and, if applicable, filler and additive substances, are taken all 
together and mixed with one another. 

The polymer method can be worked in two ways. Either by first producing an 
isocyanate-prepolymer by having a corresponding proportion of the polyol 
quantity react with the total isocyanate quantity needed for the gel 
formation, and then adding the remaining polyol quantity as well as required 
filler and additive substances to the obtained polymer, and mixing both. Or, 
by having the total quantity of polyol provided for the gel formation react 
with a part of the isocyanate quantity to form a hydroxyl prepolymer, and by 
adding the remaining quantity of isocyanate to it. 

A particularly advantageous method of the invention is a variant of the 
one-shot method and the hydroxyl -prepolymer method. Here, the polyol, or 
polyol mixture. 
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and, if need be. filler and additive substances, the catalyst, as well as two 
different di-isocyanates - one on aromatic and the other on aliphatic base - 
are put together in one shot and thoroughly mixed. Because of the strongly 
different reactivity of the two di-isocyantes, it can be assumed that a 
hydroxylpolymer forms first, which then reacts within minutes forming a gel 
with the other di-isocyanate . The results are gels of high viscosity. 

With these methods, the yield, dosing, and mixing of the individual 
components or component mixtures can be accomplished with facilities generally 
known to the professionals of polyurethane chemistry. 

For the professional, it is especially surprising that, even with 
relatively low isocyanate numbers (e.g. 30) and a polyol component with 
uniformly reactive OH-groups (so that no selective reaction of a part of the 
polyol component with the polyisocyante is to be expected) , gels are obtained 
with a high molecular weight matrix insoluble in DMF, and not only by modified 
liquid polyols (OH-prepolymers ) . 

In the hardened condition, the invented gels are dimensionally stable, 
deformable, elastic bodies. The consistency can be varied within a wide range 
by choice of the initial components and used quantity. However, preferred use 
should be given to gels with a soft, slightly tacky, jelly-like consistency. 
This consistency is achieved with the described initial components and 
quantities. After removal of the deforming force, the invented gels return to 
their original state. 

The ability of the invented gels to deform under pressure makes them 
particularly suitable for use as padding to prevent bedsores. 

According to the common teaching of medicine, bedsores, among other reasons 
are caused when the contact pressure of individual body parts exceeds the 
capillary pressure for prolonged periods, which causes obstructions in the 
skin metabolism. This condition is reached in a relatively short time by 
bedridden and immobilized patients. 

The invented pads deform themselves under the pressure of people lying, 
sitting, or standing on them in such a way, that the corresponding body 
portion is immersed with the affected body part, practically swimming in the 
coherent dispersion agent. The contact pressure is then evenly distributed 
over the total contact area, including projecting body parts, which 
significantly reduces the obstruction to the metabolism of the skin. The risk 
of bedsores can therefore be significantly reduced by lying or sitting 
bedridden and immobilized patients on the invented gel pads. 

The invented gels have a soft, slightly tacky, jelly-like consistency. For 
better handling of these gels as contact-pressure distributing pads, it is 
necessary_to provide them w itha casing. The casing must have the property of 
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offering the least possible resistance to the deforming incline of the gel 
under pressure. 

For the invention, e lastic f oils may be used as casing. Particularly suited 
are all polyurethane foils with good viscoplastic properties (measured e.g. by 
the bi-axial penetration test according to DIN 55 373) and high tear 
elongation and tear strength (measured e.g. according to DIN 53 455). 

Such foils are, for example, polyurethane foils offered under the trademark 
Waloplast®PUR by the Wolf f-Walsrode Company, or Platilon® offered by the 
Plate Company. Suitable foils may also be made from thermoplastic polyester 
elastomers, like Hytrel® from DuPont, as well as from block copolymer isates 
based on styrene and butadien, if applicable, in mixtures with polyolefins. 
Suitable block polymers based on styrene are the products offered by Shell 
under the trademark of Cariflex®. Also suitable are styrene-ethylene- 
butylene-styrene block polymers. Such block polymers are offered by Shell 
under the trademark Kraton®. Further suitable foils are ethylene- 
vinylacetate-polymers , laminated, if applicable, with other polymer foils, as 
well as thin films of natural or synthetic rubber materials. Use of foils from 
softened polyvinylchloride is also possible. 

These foils can be thermally deformed, welded, or glued. With these 
techniques, it is very simple to make suitable casings for the invented gel 
pads. 

In a special implementation form, casings may also be made by welding or 
gluing a cover foil of these foils to a deep-drawn object, or by gluing or 
welding two deep-drawn half shells together. 

Also, coated ela stic textiles, like woven fabrics, hosiery, and knitted 
fabrics, or fleece, from natural or synthetic, organic or inorganic" fiber 
materials, with elastic characteristics and high tear elongation and tear 
strength (according to DIN 53 455), have proved themselves to be very well 
suitable. 

Especially suitable coatings are elastic polyurethane coatings, like 
[PAGE 9] 

those offered by the BAYER AG under the trademark Impranil®. It is, however, 
also possible to use coatings based on softened polyvinylchloride. 

These coated fabrics can be sown, glued, or welded. With these techniques, 
it is therefore very simple to make suitable casings for the invented gel 
pads . 

Casing of the invented gels can also be achieved by applying an elastic 
material in liquid or dissolved form to the gel surface, where it undergoes 
solidification or another film-forming reaction. Proven to be especially 
suitable for this purpose are coating materials based on polyurethane, like 
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those offered by the BAYER AG under the trademark Impranil®. which are 
applied in solution or dispersion to the invented gels used, and which provide 
a suitable elastic casing after removal of the solution or dispersion agent. 
Suitable flexible casings can also be obtained by coating the gels with a two- 
component, polyurethane varnish. 

The gel pads may be produced in different ways. For example, similar as 
described in the German patent 2 347 299, the gel can be produced in a mold 
and be covered, varnished, or coated, with a foil after forming of the 
pressure resistant gel by the reaction. But it is also possible to mix the gel 
components in a static mixer, to put the mixture on a continuous conveyor 
belt, and let the mixture complete its reaction there. In this manner, 
relatively large gel slices can be obtained, which can then be cut into any 
desired size, and then be individually provided with a casinsu^or^be _y arni sh ed 
or coated. 

But the production of the gel pads can also be accomplished with an 
especially preferred very simple method. The components required for the 
production of the gel are mixed in a static or dynamic mixer, and the mixture 
is directly poured into the cover of an elastic, flexible foil casing, or into 
an elastic, flexible coated textile casing. After addition of the mixture, the 
casing is closed tightly, and the padding is left to itself to form the gel. 
During forming of the gel, the pad in the casing can also be put between two 
parallel plates or into a suitable mold, which creates a gel pad with a 
generally parallel top and bottom side, or provides the gel pad with a form 
that matches the inner surface of the mold. Depending on types of reaction 
components, added catalysts, and temperature control, the gelling time amounts 
to from 5 minutes to approximately 24 hours. 

This especially preferred method permits the production of gel pads of any 
size and shape by producing the pad casing in the manner known and filling it 
with the formed mass. Especially preferred shapes and sizes are square and^ 
rectangular pillows with an edge of 30-60 cm, as well as rectangular pads 
corresponding to a conventional mattress 80-100 cm wide and 180-200 cm long. 

The thickness of the invented gel pads can also be varied in wide limits . 
However, it has become evident that in applications like seat pillows, in 
which a square pillow with an edge length of 40-60 cm is generally preferred, 
the best results are obtained with a thickness of more than_ 2 cm. For use as a 
mattress or mattress insert, a gel pad of lesser thickness can also be used, 
because the contact pressure Of lying persons is distributed over a larger 
body area. 

The invented gel pads are particularly suited for providing a uniform 
distribution of pressure for seated or lying persons in the contact area, 
which largely prevent pressure points on body protrusions that occur e.g. with 
pads made of conventional foam materials. The pressure values shown in the 
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examples were measured between the sacrum or ischium protrusions of an 
artificial posterior of a weight of 35 kg, and a gel pad or foam pad lying on 
an even, hard support. The exerted load corresponds approximately to that 
exerted on the pad by a sitting person. The pressure values are relative 
pressure units whose absolute values are additionally determined by the 
measuring device. Their only purpose is to compare the invented gel pads with 
conventional mattress foam materials. 

The following examples explain the present invention. In the examples, 
quantities shall be understood as weight percentages or weight proportions, if 
not shown otherwise. 

Example 1 

3,500 parts of a polyether based on trimethylpropane with a hydroxyl number 
of 54, produced from a 45% propylene oxide and 55% ethylene oxide, 700 parts 
of a polyether based on t rime thy lopropane with a hydroxyl number of 43, 
produced from 83% propylene oxide and 17% ethylene oxide, and 2800 parts of a 
polyether based on propylene glycol with a hydroxyl number of 56, 
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produced from 100% propylene oxide, are stirred to a clear solution at a 
temperature of 22 *C by a laboratory mixer with a stirring disk. To this 
solution are added and well distributed by stirring 301 parts of a biuret- 
polyisocyanate with an isocyanate content of 21% by weight, an average 
functionality of 3.6, an average molecular weight of 700, produced by a 
biuretization from hexamethylene-di-isocyanate (Desmodur N® of Bayer AG) . To 
the now cloudy solution, are added 105 parts dibutyl-tindilaurate, and the 
mixture is intensively mixed for 3 minutes. The whitish, cloudy solution is 
poured into a prepared square casing of polyurethane foil with a foil 
thickness of 0,2 mm and with an edge length of 45 cm, and the foil casing is 
then hermetically welded. The thus pre-produced gel pad is put on an even 
support and left to itself for the gelling reaction, through which the gel pad 
reaches its final mechanical firmness and can be fully loaded. It is a soft, 
shape-retaining body, deformable under pressure. When the deforming force is 
removed, the gel pad assumes its original condition. 

With a load of 35 kg by an artificial posterior produced from synthetics, a 
pressure of 44 Druckeinheiten (DE) [pressure units (PU) ] is measured at the 
sacrum, and of 48 DE at the ischium protrusions. 

Example 2 (Comparison Example) 
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A foam pad made from conventional polyester foam with a volume weight of 
35kg/m 3 per DIN 53 420, and a compression hardness (40%) of 3.3 KPa per DIN 53 
571 that is conventionally used for the production of upholstery elements and 
mattresses, is provided with a foil casing of polyurethane foil, as used in 
example 1. The encased pad is loaded with an artificial posterior as in 
example 1. A pressure of 109 DE is measured at the sacrum, and of 34 DE at the 
protrusions of the ischium. 

Example 3 

According to the method described by example 1, a gel-binding mixture is 
prepared and, like in example 1, poured into a square casing of elastic foil. 
However, instead from a polyurethane foil, the casing is made from a 0.2 mm 
thick foil of a polymer blend of 50 parts polypropylene and 50 parts of a 
styrene-butadiene block polymer. 

After completion of the gel reaction a soft, shape-retaining, under 
pressure deformable gel pad is obtained that returns to its original shape 
when the deforming force is removed. 

The gel pad obtained in this manner is, like in example 1, loaded with an 
artificial posterior. A pressure of 18 DE is measured at the sacrum, and of 19 
DE at the protrusions of the ischium. 

Example 4 

According to the method described by example 1, a gel-binding mixture is 
prepared and, like in example 1, poured into a square casing. Instead of 
polyurethane foil, the casing is made from an elastic fabric with an elastic 
polyurethane coating, as customary and known in the manufacture of foundation 
garments and bathing suits. 

After completion of the gel reaction a soft, shape-retaining, under 
pressure deformable gel pad is obtained that returns to its original shape 
when the deforming force is removed. 

The gel pad obtained in this manner is, like in example 1, loaded with an 
artificial posterior. A pressure of 32 DE is measured at the sacrum, and of 28 
DE at the protrusions of the ischium. 

Example 5 

3,500 parts of a polyether based on t rime thy lpropane with a hydroxyl number 
of 56 produced from a 45% propylene oxide and 55% ethylene oxide, 700 parts of 
a polyether based on trimethylpropane with a hydroxyl number of 34 produced 
from 83% propylene oxide and 17% ethylene oxide, 2800 parts of a polyether 
based on propylene glycol with a hydroxyl number of 56, and 35 parts dibutyl- 
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tindilaurate, are homogeneously mixed at 22 "C. With a gear pump, the mixture 
is put into a static mixture. From a separate storage vessel 

[PAGE 11] 

273 parts of the biuretic polyisocyanate from example 1 are simultaneously 
transferred with a gear pump into the mixture, so that the ratio of the 
mixture of the two components corresponds uniformly at all times to the ratio 
of the total quantity. 

The cloudy, whitish solution coming out of the static mixture is poured 
into a square casing as described in example 4, and, as described in example 
1, a pillow-shaped gel pad is made from it. 

After completion of the gel reaction a soft, shape-retaining, under 
pressure deformable gel pad is obtained that returns to its original shape 
when the deforming force is removed. 

The gel pad obtained in this manner is, like in example 1, loaded with an 
artificial posterior. The following pressures are measured: 31 DE at the 
sacrum; 23 DE at the protrusions of the ischium. 

Example 6 

1,000 parts of a polyether based on trimethyl-propane with a hydroxyl 
number of 36 produced from a 80% propylene-oxide and 20% ethylene-oxide, 50 
parts of the biuretic polyisocyanate from example 1, and 15 parts bibutyl- 
tindilaurate are mixed at room temperature for 1 minute with a laboratory 
mixer with a stirring disk. After 10 minutes, a cloudy, elastic, and shape- 
retaining gel is obtained that can be easily deformed by an applied force and 
returns to its original shape when the deforming force is removed. 

The gel is excellently suited for the production of the invented gel pads. 

Example 7 

1,000 parts of a polyether based on sorbite with a hydroxyl number of 36, 
produced from a 100% propylene oxide, 25 parts of tolulyene-di-isocyante (80% 
2,4- and 20% 2,6-isomers) and 30 parts bibutyl-tinlaurate are mixed 
intensively at room temperature for 1 minute with a laboratory mixer with a 
stirring disk. A soft, elastic, shape-retaining gel is obtained that can be 
easily deformed by an applied force and returns to its original shape when the 
deforming force is removed. 

The gel is excellently suited for the production of the invented gel pads. 

Example 8 
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1,000 parts of a polyether per example 7, 45 parts 4 , 4 ' -di-isocyanate- 
diphenylmethane modified by a urethane reaction with tripropylene alcohol, 
with an isocyanate content of 23% by weight, and 30 parts dibutyl- 
tindilaurate, are mixed with a laboratory mixer at room temperature as per 
example 7 for 1 minute with a laboratory mixer with a stirring disk. A soft, 
elastic, shape-retaining gel is obtained gel that can be easily deformed by an 
applied force and returns to its original shape when the deforming force is 
removed . 

The gel is excellently suited for the production of the invented gel pads. 
Example 9 

1,000 parts of a polyether based on glycerine and a hydroxyl number of 28 
produced from 40% propylene oxide and 60% ethylene oxide, are mixed with 50 
parts polyisocyanate as per example 8, and with 30 parts dibutyl-tindilaurate 
as per example 7. The result is a soft, elastic, shape -retaining gel that can 
be easily deformed by an applied force and returns to its original shape when 
the deforming force is removed. The gel is also suited for the production of 
the invented gel pads. 

Example 10 

This example demonstrates the invented addition of softening agents. 490 
parts of a polyether based on t rime thy 1 -propane and with a hydroxyl number of 
56 produced from 45% propylene-oxide and 55% ethylene-oxide, 480 parts 
dibutyl-adipate, 30 parts of the isocyanate per example 1, and 15 parts 
dibutyl-tindilaurate form, by reaction per example 7, a soft, elastic, shape- 
retaining gel that can be easily deformed by an applied force and which 
returns to its original shape when the deforming force is removed. 

[PAGE 12] 

The gel is also suited for the production of the invented gel pads. 

Example 11 

This example also demonstrates the invented addition of softening agents. 
508 parts of a polyether as per example 10, 450 parts of a phenol 
alkylsulfonic acid ester, 27 parts of the polyisocyanate as per example 1, and 
15 parts dibutyl-tindilaurate are transformed, as per example 7, into a soft, 
elastic, shape-retaining pad that can be easily deformed by an applied force 
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and returns to its original shape when the deforming force is removed, which 
is also suited for the production of the invented gel pads. 

Example 12 

484 parts of a polyether, as per example 10, 450 parts of a phenol 
alkylssulfonic ester, 51 parts of the isocyanate as per example 8, and 15 
parts of dibutyl-tindilaurate as per example 7, are transformed into a soft, 
elastic, shape-retaining pad that can be easily deformed by an applied force 
and returns to its original shape when the deforming force is removed, which 
is also suited for the production of the invented gel pads. 



Patent Claims 

1. Gel pad for the prevention of bedsores, consisting of a gel provided 
with a flexible, elastic casing, characterized in that the gal is composed of 

(1) 15- 62% by weight, based on the sum of (1) and (2) of a high 
molecular weight matrix and 

(2) 85-38% by weight, based on the sum of (1) and (2), of a liquid 
dispersion agent which is firmly bonded in the matrix by secondary valence 
forces, and, optionally, 

(3) 0-100% by weight, based on the sum of (1) and (2), of fillers 
and/or additives, wherein 

a) the high molecular weight matrix is a covalently crosslinked 
polyurethane and 

b) the liquid dispersion agent is one or more polyhydroxyl compounds 
having a molecular weight between 1,000 and 12,000 and an OH-number between 
20 and 112, the dispersion agent essentially containing no hydroxyl compounds 
having a molecular weight below 800, 

the product of the functionalities of the polyurethane- forming components 
being at least 5,2 and the isocyanate index being between 15 and 60. 

2. Gel pad per claim 1. characterized in that the gel consists of 20-57% 
by weight of the high molecular weight matrix and 80-43% by weight of the 
liquid dispersion agent. 

3. Gel pad per claim 1, characterized in that the gel consists of 25-47% 
by weight of the high molecular weight matrix and 75-53% by weight of the 
liquid dispersion agent. 

4. Gel pad according to claims 1 to 3, characterized in that the high 
molecular weight matrix of the gel is a reaction product of one or more 
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polyisocyanates and one or more polyhydroxyl compounds having a molecular 
weight between 1,000 and 12,000 and an OH number between 20 and 112, the 
product of the NCO functionality of the polyisocyanates and the OH 
functionality of the polyhydroxyl compounds being at least 5.2. 

5. Gel pad according to claim 4, characterized in that the molecular 
weight of the polyhydroxyl compounds is between 1,700 and 6,000 and their OH 
number is between 28 and 84 and the product of the functionalities is at 
least 6.2. 

6. Gel pad per claims 1 to 5, characterized in that the liquid 
dispersion agent of the gel is one or more polyhydroxyl compounds having a 
molecular weight of 1,700 to 6,000 and an OH number of 28-34. 

7. Gel pad according to claims 1 to 6, characterized in that the casing 
consists of a polymer film or a coated textile. 

8. Process for the production of a gel pad according to claims 1 to 7, 
characterized in that a mixture of 

a) one or more polyisocyanates, 

b) one or more polyhydroxyl compounds having a molecular weight between 
1,000 and 12,000, and an OH number between 20 and 112. 

c) if appropriate, catalysts for the reaction between the isocyanate and 
hydroxyl groups and, optionally, 
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d) fillers and additives known from polyurethane chemistry; 

this mixture being essentially free from hydroxyl compounds having a molecular 
weight below 800, the isocyanate index being between 15 and 60, and the 
product of the functionalities of the polyurethane- forming components being 
at least 5.2, is allowed to gel, and the gel is provided with a flexible, 
elastic casing in a manner known per se. 

9. Use of the gel pads per claims 1 to 8, as a mattress, mattress insert, 
wheelchair cushion, motor vehicle seat, or motor vehicle seat cushion, or as a 
padding element for upholstered furniture. 
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